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PROBLEM TO BE SOLVED: To enhance the responsiveness and 
suppress control shocks of speed change while making It correspond to 
the infomnation on automatic transmission. 
SOLUTION: When an ECT (electronically controlled automatic 
transmission)_ECU (electronic control unit) detects an instruction (yes 
in the step S302) for a downshift, the ECT^ECU sets up the mode 
corresponding to given conditions in steps of decision time calculation 
processing (S400). time change rate calculation processing (S500) of 
oil pressure, and torque adjusting amount calculation processing 
(S600) if oil temperature is more than the predetermined temperature 
and an accelerator position change rate is more than the predetermined 
change rate. The ECT_ECU improves a speed-change responsiveness 
and suppress the shocks of speed change by performing the downshift 
(S310) on the basis of the decision time corresponding to the 
predetermined mode, the time change rate of oil pressure, and the 
torque adjusting amount. 
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• NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 
[Claim 1] 

It is the gear change control unit which controls the automatic transmission carried in the car, and is said gear change control unit. 
The detection means for detecting the information about said automatic transmission. 

Satisfaction of the conditions as which said information was determined beforehand includes the 1st condition calculation means for 
computing engagement processing conditions. 

Said engagement processing conditions are conditions about the processing which will be performed by the time the gear ratio based 
on said directions is materialized, after the command value of the oil pressure engaged in the 1st friction engagement element based on 
the directions to said automatic transmission is outputted, 
Said gear change control unit is , 

The time amount calculation means for computing judgment time amount until it is judged with gear change having been completed 
after said gear ratio was materialized when said information satisfied said conditions defined beforehand. 

The judgment means forjudging with the processing based on said directions having been completed, if the conventional time defined 
beforehand passes after said gear ratio is materialized, 

A gear change control unit including the setting means for setting up said judgment time amount as said conventional time. 
[Claim 2] 

Since said engagement processing conditions are engaged in said 1st friction engagement element, diey are the conditions about the 

time amount rate of change of the 1st oil pressure supplied to said 1st friction engagement element, 

Said detection means includes the means for detecting the gear change directions to said automatic transmission. 

Said 1 St condition calculation means is a gear change control unit according to claim 1 which includes the means for computing the 

time amount rate of change of said 1st oil pressure so that it may be made larger than the 1 st rate of change set up beforehand, when 

two or more gear change directions are detected in the time amount defined beforehand. 

[Claim 3] 

Since said engagement processing conditions are engaged in said 1 st friction engagement element, they are the conditions about the 
time amount rate of change of the 1st oil pressure supplied to said 1st friction engagement element. 
Said detection means. 

The means for detecting the input rotational frequency of said automatic transmission. 

The means for detecting the gear change directions to said automatic transmission is included, v 
Said 1st condition calculation means is a gear change control unit according to claim 1 which is the case where it is detected in the 
time amount as which two or more gear change directions were determined beforehand, and includes the means for computing the 
time amount rate of change of said 1st oil pressure so that it may be made larger than the 1st rate of change set up beforehand when the 
conditions as which said input rotational frequency was determined beforehand are satisfied. 
[Claim 4] 

Said detection means includes the means for detecting the gear change directions to said automatic transmission. 

Said time amount calculation means is a gear change control unit according to claim 1 which includes the means for computing said 

judgment time amount so that it may be made shorter than the conventional time set up beforehand, when two or more gear change 

directions are detected in the time amount defined beforehand. 

[Claim 5] 

Said detection means. 

The means for detecting the gear change directions to said automatic transmission, 

The means for detecting the input rotational frequency of said automatic transmission is included. 

Said time amount calculation means is a gear change control unit according to claim 1 which is the case where it is detected in the time 
amount as which two or more gear change directions were determined beforehand, and includes the means for computing said 
judgment time amount so that it may be made shorter than the conventional time set up beforehand when the conditions as which said 
input rotational frequency was determined beforehand are satisfied. 
[Claim 6] 

Said gear change control unit includes further the 2nd condition calculation means for computing release processing conditions, when 
said information satisfies said conditions defined beforehand. 

Said release processing conditions are a gear change control unit according to claim 1 which are the conditions about the processing 
performed after the directions to said automatic transmission are outputted before the 2nd friction engagement element is released. 
[Claim 7] 

Since said engagement processing conditions are engaged in said 1 st friction engagement element, diey are the conditions about the 
time amount rate of change of the 1st oil pressure supplied to said 1st friction engagement element. 

Said release processing conditions are conditions about the time amount rate of change of the 2nd oil pressure supplied to said 2nd 
friction engagement element, in order to release said 2nd friction engagement element. 

Said detection means includes the means for detecting the gear change directions to said automatic transmission, . . 
When two or more gear change directions are detected in the time amount defined beforehand, said 1st condition calculation means 
includes the means for computing the time amount rate of change of said 1st oil pressure so that it may be made larger than the 1st rate 
of change set up beforehand. 

Said 2nd condition calculation means is a gear change control unit according to claim 6 which includes the means for computing the 
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time amount rate of change of said 2nd oil pressure so that it may be made larger than the 2nd rate of change set up beforehand, when 
two or more gear change directions are detected in the time amount defined beforehand. 
[Claim 8] 

It is the gear change control unit which controls the automatic transmission carried in the car, the input torque to said automatic 
transmission is controlled by the torque control means of the source of power of said car, and it is said gear change control unit. 
The detection means for detecting the information about said automatic transmission. 

Satisfaction of the conditions as which said information was determined beforehand includes the condition calculation means for 
computing engagement processing conditions. 

Said engagement processing conditions are conditions about the processing which will be performed by the time the gear ratio based 
on said directions is materialized, after the command value of the oil pressure engaged in a friction engagement element based on the 
directions to said automatic transmission is outputted. 
Said gear change control unit is , 

A gear change control unit including the 1st output means for outputting the 1st directions for adjusting said input torque based on the 
I St amount of adjustments computed beforehand, if said information satisfies said conditions defined beforehand. 
[Claim 9] 

Said engagement processing conditions are conditions about the time amount rate of change of the oil pressure supplied to said friction 
engagement element. 

Said detection means includes the means for detecting the gear change directions to said automatic transmission. 
When two or more gear change directions are detected in the time amount defined beforehand, said condition calculation means 
includes the means for computing the time amount rate of change of said oil pressure so that it may be made larger than the rate of 
change set up beforehand. 

Said 1st output means is a gear change control unit including the means for outputting said 1st directions according to claim 8, when 
two or more gear change directions are detected in the time amount defined beforehand. 
[Claim 10] 

Said engagement processing conditions are conditions about the time amount rate of change of the oil pressure supplied to said friction 
engagement element. 

Said detection means is a means for detecting the gear change directions to said automatic transmission. 
The means for detecting the input rotational frequency of said automatic transmission is included. 

Said condition calculation means is the case where it is detected in the time amount as which two or more gear change directions were 
determined beforehand, and when the conditions as which said input rotational frequency was determined beforehand are satisfied, the 
means for computing the time amount rate of change of said oil pressure is included so that it may be made larger than the rate of 
change set up beforehand, 

Said 1 st output means is a gear change control unit according to claim 8 which is the case where it is detected in the time amount as 
which two or more gear change directions were determined beforehand, and includes the means for outputting said 1st directions when 
the conditions as which said input rotational frequency was determined beforehand are satisfied. 
[Claim 11] 

Said engagement processing conditions are conditions which the time amount rate of change of the oil pressure supplied to said 
friction engagement element satisfies. 
Said gear change control unit, 

The acceleration demand detection means for detecting an acceleration demand of the operator of said car. 

The 2nd output means for outputting the 2nd directions for adjusting said input torque based on the 2nd amount of adjustments 

computed beforehand, if said acceleration demand satisfies the conditions defined beforehand. 

The gear change control unit according to claim 8 which includes further the decision means forjudging whether said input torque is 
adjusted based on either said 1st amount of adjustments, and said 2nd amount of adjustments if said acceleration demand satisfies the 
conditions defined beforehand. 
[Claim 12] 

Said 2nd amount of adjustments is the bigger amount of adjustments than said 1st amount of adjustments. 
Said detection means, 

The means for detecting the gear change directions to said automatic transmission, 

The means for detecting the input rotational frequency of said automatic transmission is included. 

Said acceleration demand detection means includes the means for detecting the throttle opening of said car. 

Said decision means is a gear change control unit including the means forjudging that said tiirottle opening is larger than the opening 
defined beforehand, and said input torque will be adjusted based on said 2nd amount of adjustments if it is the case where two or more 
gear change directions are detected and said input rotational frequency satisfies said conditions defined beforehand in the time amount 
defined beforehand according to claim 1 1 . 
[Claim 13] 

It is the gear change control approach which controls the automatic transmission carried in the car, and is said gear change control 
approach. 

The detection step which detects the information about said automatic transmission. 

Satisfaction of the conditions as which said information was determined beforehand contains the 1st condition calculation step which 
computes engagement processing conditions. 

Said engagement processing conditions are conditions about the processing which will be performed by the time the gear ratio based 
on said directions is materialized, after the command value of the oil pressure engaged in the 1st friction engagement element based on 
the directions to said automatic transmission is outputted. 
Said gear change control approach is , 

The time amount calculation step which computes judgment time amouint until it is judged with gear change having been completed 
after said gear ratio was materialized when said information satisfied said conditions defined beforehand, 

The judgment step which will be judged as the processing based on said directions having been completed if the conventional time 
defined beforehand passes after said gear ratio is materialized, . . 

The gear change control approach containing the setting step which sets up said judgment time amount as said conventional time. 
[Claim 14] 

Since said engagement processing conditions are engaged in said 1 st friction engagement element, they are the conditions about the 
time amount rate of change of the 1st oil pressure supplied to said 1st friction engagement element. 
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Said detection step contains the step which detects the gear change directions to said automatic transmission. 

Said 1st condition calculation step is the gear change control approach according to claim 13 which contains the step which computes 
the time amount rate of change of said 1 st oil pressure so that it may be made larger than the 1 st rate of change set up beforehand, 
when two or more gear change directions are detected in the time amount defined beforehand. 

[Claim 15] 

Since said engagement processing conditions are engaged in said 1st friction engagement element, they are the conditions about the 
time amount rate of change of the 1st oil pressure supplied to said 1st friction engagement element. 
Said detection step. 

The step which detects the input rotational frequency of said automatic transmission. 
The step which detects the gear change directions to said automatic transmission is included, 
■ Said 1st condition calculation step is the gear change control approach according to claim 13 which is the case where it is detected in 
the time amount as which two or more gear change directions were determined beforehand, and contains the step which computes the 
time amount rate of change of said 1st oil pressure so that it may be made larger than the 1st rate of change set up beforehand when the 
conditions as which said input rotational frequency was determined beforehand are satisfied. 
[Claim 16] 

Said detection step contains the step which detects the gear change directions to said automatic transmission, 

Said time amount calculation step is the gear change control approach according to claim 1 3 which contains the step which computes 

said judgment time amount so that it may be made shorter than the conventional time set up beforehand, when two or more gear 

change directions are detected in the time amount defined beforehand. 

[Claim 17] 

Said detection step. 

The step which detects the gear change directions to said automatic transmission. 

The step which detects the input rotational frequency of said automatic transmission is included. 

Said time amount calculation step is the gear change control approach according to claim 13 which is the case where it is detected in 
the time amount as which two or more gear change directions were determined beforehand, and contains the step which computes said 
judgment time amount so that it may be made shorter than the conventional time set up beforehand when the conditions as which said 
input rotational frequency was determined beforehand are satisfied. 
[Claim 1 8] 

Said gear change control approach contains further the 2nd condition calculation step which computes release processing conditions, 
when said information satisfies said conditions defined beforehand, 

Said release processing conditions are the gear change control approach according to claim 13 which are the conditions about the 
processing performed after the directions to said automatic transmission are outputted before the 2nd fhction engagement element is 
released. 
[Claim 19] 

Since said engagement processing conditions are engaged in said 1 st friction engagement element, they are the conditions about the 
time amount rate of change of the 1st oil pressure supplied to said 1st fhction engagement element. 

Said release processing conditions are conditions about the time amount rate of change of the 2nd oil pressure supplied to said 2nd 

friction engagement element, in order to release said 2nd friction engagement element, 

Said detection step contains the step which detects the gear change directions to said automatic transmission. 

When two or more gear change directions are detected in the time amount defined beforehand, said 1st condition calculation step 

contains the step which computes the time amount rate of change of said 1st oil pressure so that it may be made larger than the 1st rate 

of change set up beforehand. 

Said 2nd condition calculation step is the gear change control approach according to claim 18 which contains the step which computes 
the time amount rate of change of said 2nd oil pressure so that it may be made larger than the 2nd rate of change set up beforehand, 
when two or more gear change directions are detected in the time amount defined beforehand. 
[Claim 20] 

It is the gear change control approach which controls the automatic transmission carried in the car, the input torque to said automatic 
transmission is controlled by the torque control means of the source of power of said car, and it is said gear change control approach. 
The detection step which detects the information about said automatic transmission. 

Satisfaction of the conditions as which said information was determined beforehand contains the condition calculation step which 
computes engagement processing conditions. 

Said engagement processing conditions are conditions about the processing which will be performed by the time the gear ratio based 
on said directions is materialized, after the command value of the oil pressure engaged in a friction engagement element based on the 
directions to said automatic transmission is outputted. 
Said gear change control approach is , 

The gear change control approach containing the 1 st output step which outputs the 1st directions for adjusting said input torque based 
on the 1 st amount of adjustments computed beforehand if said information satisfies said conditions defined beforehand, 
[Claim 21] 

Said engagement processing conditions are conditions about the time amount rate of change of the oil pressure supplied to said friction 
engagement element, 

Said detection step contains the step which detects the gear change directions to said automatic transmission. 

When two or more gear change directions are detected in the time amount defined beforehand, said condition calculation step contains 
the step which computes the time amount rate of change of said oil pressure so that it may be made larger than the rate of change set 
up beforehand. 

Said 1st output step is the gear change control approach containing the step which outputs said 1st directions according to claim 20, 
when two or more gear change directions are detected in the time amount defined beforehand. 
[Claim 22] 

Said engagement processing conditions are conditions about the time amount rate of change of the oil pressure supplied to said friction 
engagement element, . _ _ 

Said detection step is a step which detects the gear change directions to said automatic transmission. 
The step which detects the input rotational frequency of said automatic transmission is included. 

Said condition calculation step is the case where it is detected in the time amount as which two or more gear change directions were 
determined beforehand, and when the conditions as which said input rotational frequency was determined beforehand are satisfied, the 
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step which computes the time amount rate of change of said oil pressure is included so that it may be made larger than die rate of 
change set up beforehand. 

Said 1st ou^ut step is the gear change control approach according to claim 20 which is the case where it is detected in the time amount 
as which two or more gear change directions were determined beforehand, and contains the step which ou^uts said 1 st directions 
when the conditions as which said input rotational frequency was detennined beforehand are satisfied. 
[Claim 23] 

Said engagement processing conditions are conditions which the time amount rate of change of the oil pressure supplied to said 
friction engagement element satisfies. 
Said gear change control approach. 

The acceleration demand detection step which detects an acceleration demand of the operator of said car. 

The 2nd output step which outputs the 2nd directions for adjusting said input torque based on the 2nd amount of adjustments 

computed beforehand if said acceleration demand satisfies tiie conditions defined beforehand. 

The gear change control approach according to claim 20 which contains fiirther the decision step which will judge whether said input 
torque is adjusted based on either said 1 st amount of adjustments, and said 2nd amount of adjustments if said acceleration demand 
satisfies the conditions defined beforehand. 
[Claim 24] 

Said 2nd amount of adjustments is the bigger amount of adjustments than said 1 st amount of adjustments. 
Said detection step. 

The step which detects the gear change directions to said automatic transmission, 

The step which detects the input rotational frequency of said automatic transmission is included, 

Said acceleration demand detection step contains the step which detects the throttie opening of said car. 

Said decision step is the gear change control approach containing the step it is judged that said throttle opening is larger than the 
opening defined beforehand, and will adjust said input torque based on said 2nd amount of adjustments if it is the case where two or 
more gear change directions are detected and said input rotational frequency satisfies said conditions defined beforehand in the time 
amount defined beforehand according to claim 23. 



[Translation done.] 
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♦ NOTICES * 

JPO and NCIPI are not responsil>le for any 
damages caused by t2ie use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

About the technique which controls the automatic transmission carried in the car, especially, this invention adjusts gear change 

responsibility and relates to the technique which controls a gear change shock. 

[0002] 

[Description of the Prior Art] 

Generally, the automatic transmission carried in a car changes gears based on an acceleration demand of an operator, the run state of a 
car, the operating state of an automatic transmission, etc. For example, if an operator breaks in an accelerator deeply, it will change 
gears by computing a gear ratio based on the amount of treading in, throttle opening, the vehicle speed, etc. 
[0003] 

By the way, the down shifting (henceforth "modeiiation down shifting") which changes gears to a low-speed stage with moderation of 
a car, and the down shifting (henceforth "a kickdown shift") which changes gears to a low-speed stage temporarily [ in order to 
accelerate a car ] are in the gear change which switches a gear ratio to a low- speed stage, i.e., down shifting. The control 
characteristics for which these automatic transmissions are asked differ. That is, in the case of moderation down shifting, gear change 
responsibility is permitted to some extent, but a gear change shock is hard to be permitted. On the other hand, in a kickdown shift, gear 
change responsibility is searched for, and a gear change shock is permitted to some extent. 
[0004] 

Thus, in order to make it correspond to a gear change demand and to control an automatic transmission, JP,9-217826,A indicates the 
control unit which controls the gear change in the case of carrying out down shifting of the hydraulic control valve contained in the 
automatic transmission of a car to the 2nd gear ratio which separated one step from the 1st gear ratio by duty control. When there is a 
demand of sudden acceleration, this control unit The sensing circuit for sensing the amount of throttle opening in front of acceleration 
actuation, the vehicle speed, and the variation of the throttle opening immediately after acceleration actuation. The distinction circuit 
for comparing the reference value beforehand determined as the variation of the sensed amount of throttle opening, the vehicle speed, 
and throttle opening, and distinguishing the condition of a car and the control circuit for performing two or more duty control 
corresponding to time amount change are included. 
[0005] 

When it is judged based on the data sensed when the amount of throttle opening, the vehicle speed, and the variation of throttle 
opening are below the values defined beforehand according to this gear change control unit that there is no demand of the sudden 
acceleration by the operator, gear change (down shifting) which thought control of a gear change shock as important is performed. At 
this time, two or more signals are outputted to a hydraulic control valve. Thereby, actuation of gear change is processed corresponding 
to each signal. Consequently, the shock at the time of gear change is controlled. 
[0006] 

On the other hand, when either of the amount of throttle opening, the vehicle speed, and the variation of throttle opening is beyond the 
value defined beforehand (i.e., when it is judged based on these data that there is a demand of the sudden acceleration by the operator), 
gear change which thought gear change responsibility as important is performed. At this time, one signal is outputted to a hydraulic 
control valve. Thereby, gear change for the 2nd gear ratio from the 1 st gear ratio is performed quickly. Consequently, gear change 
responsibility is secured corresponding to the demand of the sudden acceleration by the operator. 
[0007] 

Such is carried out and the moderation to the gear ratio which left one step is controlled by the gear change control unit indicated by 
the above-mentioned official report. Moreover, when gear change is the so-called "multiplex gear change" by which two or more gear 
change directions are detected in the time amount defined beforehand, and only the number of the gears which change gears performs 
repeatedly actuation controlled by the above-mentioned control unit, it can change gears. 
[0008] 

By the way, ^e latest automatic transmission is made multistage in order to raise the operability called fuel consumption or 
drivability. Therefore, in addition to the usual gear change pattern which changes gears one step at a time, many opportunities for gear 
change for the gear ratio which separated two or more steps from the current gear ratio, i.e., multiplex gear change, to be performed 
occur. This multiplex gear change is performed, when it gets into an accelerator deeply suddenly, or when the shift position chosen by 
shift actuation of an operator is the gear ratio which separated two or more steps from the current gear ratio. 
[0009] 

[Problem{s) to be Solved by the Invention] 

However, the control unit indicated by the above-mentioned official report controls the oil pressure contained in an automatic 
transmission on the assumption that the moderation to the gear ratio which left one step. Therefore, in this control unit, when multiplex 
gear change is detected, twice [ in one step gear change ] as many time amount as this will be required in principle. Therefore, when 
gear change directions are directions of multiplex gear change, gear change responsibility may be unable to be secured enough. 
[0010] • 
For example, when directions of gear change are the gear change directions to the 3rd speed from the 5th speed, in the first gear 
change processing, it will change gears to the 4th speed from the 5th speed, and will change gears to the 3rd speed from the 4th speed 
in the next gear change processing. In this case, after having changed gears to the 4th speed is checked, gear change to the 3rd speed is 
started. Time amount after gear change to the 4th speed is completed at this time, until the indication signal for starting the gear 
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change to the 3rd speed from the 4th speed is outputted is the same as time amount until completion of gear change is checked, when 
changing gears to die 3rd speed from the 4th speed based on the usual gear change directions which are not multiplex gear change. 
[0011] 

In this case, in order to improve the responsibility of multiplex gear change, how to perform gear change (henceforth "the 1 st gear 
change") for the 2nd gear ratio (for example, 4th speed) from the 1 st gear ratio (for example, 5th speed) rather than usual for a short 
time, and to perform gear change (henceforth "the 2nd gear change") for the 3rd gear ratio (for example, 3rd speed) from the 2nd gear 
ratio (4th speed) can be considered. In order to make the 1 st gear change complete earlier than usual at this time, gear change 
processing, for example, engagement processing of a friction engagement element, will be completed earlier than usual. However, if a 
friction engagement element is engaged for a short time, when also changing the output torque from an automatic transmission for a 
short time, it will become easy to produce a gear change shock. 
[0012] 

This invention is offering the gear change control unit and the gear change control approach of being made in order to solve an above- 
mentioned technical problem, and making correspond to the information about an automatic transmission, and adjusting gear change 
responsibility, and controlling a gear change shock. 
[0013] 

[Means for Solving the Problem] 

A detection means for the gear change control tinit concerning the 1st invention to detect the information about an automatic 
transmission, The 1st condition calculation means for computing engagement processing conditions, if the conditions as which 
information was determined beforehand are satisfied. The time amount calculation means for computing judgment time amount until it 
is judged with gear change having been completed after the gear ratio was materialized when the conditions as which information was 
determined beforehand were satisfied, After a gear ratio is materialized, when the conventional time defined beforehand passes, the 
judgment means forjudging with the processing based on directions having been completed and the setting means for setting up 
judgment time amount as the conventional time are included. 
[0014] 

According to the 1 st invention, a gear change confrol unit controls the automatic transmission carried in the car. The detection means 
of this gear change control unit detects or presumes the information (for example, gear change directions, the I/O rotational frequency 
of an automatic transmission, temperature of hydraulic oil, torque of an input shaft, etc.) about an automatic transmission. When 
satisfying the conditions as which the infomiation about an automatic transmission was determined beforehand, the 1 st condition 
calculation means computes engagement processing conditions (when gear change directions are directions of multiplex gear change 
for example, and it is necessary to raise gear change responsibility, or when the oil temperature of hydraulic oil is ftilly high, oil 
pressure responsibility is good and gear change actuation is quick). This engagement processing condition is the conditions (for 
example, the conditions about the time-amount rate of change of the oil pressure supplied since a friction engagement element is 
engaged or the conditions about the time amount engaged in a friction engagement element etc.) about the processing which will be 
performed by the time the gear ratio based on those directions is materialized, after the command value of the oil pressure for the 1st 
friction engagement element being engaged is outputted based on the directions to an automatic transniission. At this time, a time 
amount calculation means computes judgment time amount. This judgment time amount is time amount until it is judged with gear 
change having been completed, after the gear ratio based on those directions is materialized. A setting means is set up as the 
conventional time which was able to define judgment time amount beforehand. It judges with the processing (for example, 
engagement processing) based on directions having completed the judgment means, when die conventional time had passed, after the 
command value of the oil pressure for the 1st friction engagement element being engaged was outputted. That is, when gear change 
responsibility is required about an automatic transmission, the 1 st condition calculation means computes the engagement processing 
conditions (for example, conditions of making the 1st friction engagement element engaged based on bigger rate of change than the 
time amount rate of change of the oil pressure set up beforehand etc.) of satisfying the demand. A time amount calculation means 
computes judgment time amount shorter than the conventional time set up beforehand. If the judgment time amount passes, it will 
judge with the processing based on directions having completed the judgment means. Therefore, an automatic transmission changes 
gears more quickly than the case where gear change responsibility does not need to be secured. On the other hand, when control of a 
gear change shock is required about an automatic transmission, the 1 st condition calculation means computes the engagement 
processing conditions (for example, conditions of making the 1st friction engagement element engaged based on rate of change 
smaller than the time amount rate of change of the oil pressure set up beforehand etc.) of satisfying the demand. A time amount 
calculation means computes judgment time amount longer than the conventional time set up beforehand. Therefore, an automatic 
transmission changes gears gently so that generating of a gear change shock may be controlled. Thereby, an automatic transmission 
can perform gear change processing which adjusts gear change responsibility, and gear change processing which controls generating 
of a gear change shock corresponding to the information about an automatic transmission. Consequently, it can be made to be able to 
respond to the information about an automatic transmission, gear change responsibility can be adjusted, and the gear change control 
unit which can control generating of a gear change shock can be offered. 
[0015] 

In addition to the 1st configuration of invention, the gear change control unit concerning the 2nd invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, the 1st condition calculation means includes the means for computing the time 
amount rate of change of the 1st oil pressure so that it may be made larger than the 1st rate of change set up beforehand. 
[0016] 

According to the 2nd invention, since the 1st friction engagement element is engaged, engagement processing conditions are 
conditions about the time amount rate of change of the 1st oil pressure supplied to the 1st friction engagement element. If two or more 
gear change directions (the Sth speed -> 4th speed -> for example, 3rd speed) are detected in the time amount defined beforehand, the 
1 st condition calculation means will compute the time amount rate of change of the 1 st oil pressure so that it may be made larger than 
the 1st rate of change set up beforehand. Thereby, the 1st friction engagement element is engaged more quickly than the case where 
one gear change directions are detected. Consequently, a gear change control unit can be made to be able to respond to the information 
about an automatic transmission, and can adjust gear change responsibility. 

[0017] - - - 

In addition to the 1 st configuration of invention, the gear change control unit concerning the 3rd invention includes a means for a 
detection means to detect the input rotational frequency of an automatic transmission, and the means for detecting the gear change 
directions to an automatic transmission. The 1st condition calculation means is the case where it is detected in the time amount as 
which two or more gear change directions were determined beforehand, and when the conditions as which the input rotational 
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frequency was determined beforehand are satisfied, it includes the means for computing the time amount rate of change of the 1st oil 

pressure so that it may be made larger than the 1st rate of change set up beforehand. 

[0018] 

According to the 3rd invention, since the 1 st friction engagement element is engaged, engagement processing conditions are 
conditions about the time amount rate of change of the 1 st oil pressure supplied to the 1st friction engagement element. If it is the case 
where it is detected in the time amount as which two or more gear change directions were determined beforehand and the conditions as 
which the input rotational frequency was determined beforehand are satisfied (for example, an input rotational fi^uency) When it is 
tiie rotational frequency before the inertia phase of an automatic transmission begins, or when there is time amount rate of change of 
an input rotational frequency within limits defined beforehand, the 1 st condition calculation means computes the time amount rate of 
change of the 1st oil pressure so that it may be made larger than the 1st rate of change set up beforehand. In addition, an inetia phase 
means one of the conditions of an automatic transmission. If an inertia phase begins, the input rotational frequency of an automatic 
transmission will begin to change, and it will be hard coming to switch the control parameter for gear change processing. Therefore, if 
engagement processing conditions (namely, conditions about the time amount rate of change of the 1st oil pressure) are computed after 
checking an input rotational frequency (for example, after checking having not started the inertia phase, judging from an input 
rotational frequency), an automatic transmission will change gears more quickly Aan the case where two or more gear change 
directions are not detected. Thereby, a gear change control unit can be made to be able to respond to the information about an 
automatic transmission, and can adjust gear change responsibility. 
[0019] 

In addition to the 1 st configuration of invention, the gear change control unit concerning the 4tfi invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, a time amount calculation means includes the means for computing judgment time 
amount so that it may be made shorter than the conventional time set up beforehand. 
[0020] 

If detected in the time amount as which two or more gear change directions were determined beforehand according to the 4th 
invention, a time amount calculation means will compute judgment time amount so that it may be made shorter than the conventional 
time set up beforehand. Therefore, if two or more gear change directions are detected in the time amount defined beforehand, the time 
amount for checking completion of the gear change processing based on the first gear change directions will become short, and the 
gear change processing based on the next gear change directions will be started early. Thereby, a gear change control unit can be made 
to be able to respond to the information about an automatic transmission, and can adjust gear change responsibility. 
[0021] 

In addition to the 1st configuration of invention, the gear change control unit concerning the 5th invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission, and the means for detecting the input rotational 
frequency of an automatic transmission. A time amount calculation means is the case where it is detected in the time amount as which 
two or more gear change directions were determined beforehand, and when the conditions as which the input rotational frequency was 
determined beforehand are satisfied, it includes the means for computing judgment time amount so that it may be made shorter than 
the conventional time set up beforehand. 
[0022] 

If it is a time of being detected in the time amount as which two or more gear change directions were determined beforehand according 
to the 5th invention and the conditions as which the input rotational frequency was determined beforehand are satisfied (for example, 
an input rotational frequency) When it is the rotational frequency before the inertia phase of an automatic transmission begins, or when 
there is time amount rate of change of an input rotational frequency within limits defined beforehand, a time amount calculation means 
computes judgment time amount so that it may be made shorter than the conventional time set up beforehand. Before an inertia phase 
begins, time amount until it checks completion of gear change processing can be shortened by setting up judgment time amount short. 
Consequently, time amount until the next gear change is started becomes short, and can improve gear change responsibility. 
[0023] 

The gear change control unit concerning the 6th invention includes further the 2nd condition calculation means for computing release 
processing conditions, when the conditions as which information was determined beforehand are satisfied in addition to the 1st 
configuration of invention. 
[0024] 

According to the 6th invention, the 2nd condition calculation means computes release processing conditions. This release processing 
condition is conditions about the processing performed after the directions to an automatic transmission are outputted before the 2nd 
friction engagement element is released. That is, when gear change responsibility is required about an automatic transmission, the 2nd 
condition calculation means computes the release processing conditions (for example, conditions of releasing the 2nd friction 
engagement element based on bigger rate of change than the time amount rate of change of the oil pressure set up beforehand etc.) of 
satisfying the demand. At this time, an automatic transmission changes gears earlier than the case where gear change responsibility is 
not required. On the other hand, when control of a gear change shock is required about an automatic transmission, the 2nd condition 
calculation means computes the release processing conditions (for example, conditions of making the 2nd fiiction engagement element 
engaged based on rate of change smaller than the time amount rate of change of the oil pressure set up beforehand etc.) of satisfying 
the demand. At this time, an automatic transmission changes gears more nearly gently dian the case where control of a gear change 
shock is not required. Thereby, a gear change control unit can be made to be able to respond to the information about an automatic 
transmission, can adjust gear change responsibility, and can control generating of a gear change shock. 
[0025] 

In addition to the 6th configuration of invention, the gear change control unit concerning the 7th invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, the 1st condition calculation means includes the means for computing the time 
amount rate of change of the 1 st oil pressure so that it may be made larger than the 1 st rate of change set up beforehand. When two or 
more gear change directions are detected in the time amount defined beforehand, the 2nd condition calculation means includes the 
means for computing the time amount rate of change of the 2nd oil pressure so that it may be made larger than the 2nd rate of change 
set up beforehand. ' 
[0026] 

According to the 7th invention, since the 1st friction engagement element is engaged, engagement processing conditions are conditions 
about the time amount rate of change of the 1st oil pressure supplied to the 1st fHction engagement element. Release processing 
conditions are conditions about the time amount rate of change of the 2nd oil pressure supplied to the 2nd friction engagement 
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element, in order to release the 2nd friction engagement element. If two or more gear change directions are detected in the time 
amount defined beforehand, the 1st condition calculation means will compute the time amount rate of change of the 1st oil pressure so 
that it may be made larger than the 1 st rate of change set up beforehand. The 2nd condition calculation means computes the time 
amount rate of change of the 2nd oil pressure so that it may be made larger than the 2nd rate of change set up beforehand. That is, the 
2nd friction engagement element is released quickly and the 1st friction engagement element is engaged quickly. Thereby, a gear 
change control unit can be made to be able to respond to the information about an automatic transmission, and can adjust gear change 
responsibility. 
[0027] 

The gear change control unit concerning the 8th invention contains the 1st output means for outputting the 1st directions for adjusting 
an input torque based on the 1st amount of adjustments computed beforehand, when the conditions to which information was 
beforehand determined as the detection means for detecting the information about an automatic transmission and the condition 
calculation means for computing engagement processing conditions if the conditions as which information was determined beforehand 
satisfy satisfy. 
[0028] 

According to the 8th invention, a gear change control unit controls the automatic transmission canied in the car. The input torque to 
this automatic transmission is controlled by the torque control means of the source of power of a car (for example, engine). The 
detection means of this gear change control unit detects or presumes the information (for example, gear change directions, the I/O 
rotational frequency of an automatic transmission, temperature of hydraulic oil, torque of an input shaft, etc.) about an automatic 
transmission. If the conditions as which information was determined beforehand are satisfied, a condition calculation means will 
compute engagement processing conditions (if two or more gear change directions are detected in the time amount defined 
beforehand). This engagement processing condition is conditions about the processing which will be performed by the time the gear 
ratio based on directions is materialized, after the command value of the oil pressure for a friction engagement element being engaged 
based on the directions to an automatic transmission is outputted. The 1st output means outputs the 1st directions for adjusting an input 
torque based on the 1st amount of adjustments computed beforehand. If these 1st directions are outputted, the output torque of the 
source of power will be adjusted by the torque adjustment device, and the adjusted torque will be inputted into an automatic 
transmission. The shock produced by this when the gear ratio of an automatic transmission is materialized can be controlled. 
Consequently, it can be made to be able to respond to the information about an automatic transmission, and the gear change control 
unit which can control a gear change shock can be offered. 
[0029] 

In addition to the 8th configuration of invention, the gear change control unit concerning the 9th invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, a condition calculation means includes the means for computing the time amount rate 
of change of oil pressure so that it may be made larger than the rate of change set up beforehand. The 1st output means includes the 
means for outputting the 1 st directions, when two or more gear change directions are detected in the time amount defined beforehand. 
[0030] 

According to the 9th invention, engagement processing conditions are conditions about the time amount rate of change of the oil 
pressure supplied to a friction engagement element. If two or more gear change directions are detected in the time amount defined 
beforehand, a condition calculation means will compute the time amoimt rate of change of oil pressure so that it may be made larger 
than the rate of change set up beforehand. Thereby, a friction engagement element is engaged more quickly than usual. The 1st output 
means outputs the 1st directions. Thereby, the input torque to an automatic transmission is adjusted based on the 1st amount of 
adjustments. Consequently, a gear change control unit can be made to be able to respond to the information about an automatic 
transmission, can adjust gdlar change responsibility, and can control a gear change shock. 
[0031] 

In addition to the 8th configuration of invention, the gear change control unit concerning the 10th invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission, and the means for detecting the input rotational 
frequency of an automatic transmission. A condition calculation means is the case where it is detected in the time amount as which 
two or more gear change directions were determined beforehand, and when the conditions as which the input rotational frequency was 
determined beforehand are satisfied, it includes the means for computing the time amount rate of change of oil pressure so that it may 
be made larger than the rate of change set up beforehand. The 1 st output means is the case where it is detected in the time amount as 
which two or more gear change directions were determined beforehand, and when the conditions as which the input rotational 
frequency was determined beforehand are satisfied, it includes the means for outputting the 1 st directions. 
[0032] 

It is the case where it is detected in the time amount as which two or more gear change directions \yere determined beforehand 
according to the 10th invention, and if the conditions as which the input rotational frequency was determined beforehand are satisfied, 
a condition detection means will compute the time amount rate of change of oil pressure so that it may be made larger than the rate of 
change set up beforehand (for example, when an input rotational frequency is not a rotational frequency which an inertia phase starts). 
Thereby, a friction engagement element is engaged more quickly than usual. The 1st output means outputs the 1st directions. Thereby, 
the input torque to an automatic transmission is adjusted based on the 1st amount of adjustments. Consequently, a gear change control 
unit can be made to be able to respond to the information about an automatic transmission, and can control a gear change shock. 
[0033] 

The gear change control unit concerning the 1 1th invention in the 8tfa configuration of invention In addition, the acceleration demand 
detection means for detecting an acceleration demand of the operator of a car. The 2nd output means for outputting the 2nd directions 
for adjusting an input torque based on the 2nd amount of adjustments computed beforehand, if an acceleration demand satisfies the 
conditions defined beforehand, An acceleration demand satisfaction of the conditions defined beforehand includes flirther the decision 
means forjudging whether an input torque is adjusted based on either the 1st amount of adjustments, and the 2nd amount of 
adjustments. 
[0034] 

According to the 1 1th invention, engagement processing conditions are conditions which the time amount rate of change of the oil 
pressure supplied to a friction engagement element satisfies. An acceleration demand detection means detects for example, constant 
acceleration demands of the operator of a car, such as whether it accelerates, sudden acceleration is carried out, or to slow down. An 
acceleration demand satisfaction of the conditions defined beforehand judges whether a decision means adjusts an input torque based 
on either the 1 st amount of adjustments, and the 2nd amount of adjustments based on the acceleration demand (for example, when the 
time amount rate of change of throttle opening is larger than the rate of change defined beforehand). For example, if an operator 
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breaks in an accelerator suddenly, it will be judged that a decision means adjusts the input torque to an automatic transmission based 
on the 2nd amount of adjustments. The 2nd output means outputs the 2nd directions. Tliereby, an input torque is adjusted based on the 
2nd amount of adjustments. Consequently, a gear change control unit can control a gear change shock corresponding to an acceleration 
demand of an operator. 
[0035] 

In addition to the 1 1th configuration of invention, the gear change control unit concerning the 12th invention includes a means for a 
detection means to detect the gear change directions to an automatic transmission, and the means for detecting the input rotational 
frequency of an automatic transmission. An acceleration demand detection means includes the means for detecting the throttle opening 
of a car. Its throttle opening is larger than the opening defined beforehand, and a decision means is the case where two or more gear 
change directions are detected in the time amount defined beforehand, and when the conditions as which the input rotational firequency 
was determined beforehand are satisfied, it includes the means forjudging that an input torque is adjusted based on the 2nd amount of 
adjustments. 
[0036] 

According to the 1 2th invention, the 2nd amount of adjustments is the bigger amount of adjustments than the 1 st amoimt of 
adjustments. An acceleration demand detection means detects the throttle opening of a car. Throttle opening is larger than the opening 
defined beforehand, and it is the case where two or more gear change directions are detected in the time amount defined beforehand, 
and if the conditions as which the input rotational frequency was determined beforehand are satisfied, it will be judged that a decision 
means adjusts an input torque based on the 2nd amount of adjustments (for example, when the input rotational firequency has not 
reached to the rotational frequency which an inertia phase starts). The 2nd output means outputs the 2nd directions. Therefore, in such 
a case, an input torque is adjusted based on the bigger amount of adjustments than the amount of adjustments for controlling the usual 
gear change shock. Consequently, a gear change control unit can control a gear change shock, adjusting gear change responsibility. 
[0037] 

The detection step which detects the information concerning [ the gear change control approach concerning the 13th invention ] an 
automatic transmission. The 1st condition calculation step which will compute engagement processing conditions if the conditions as 
which information was determined beforehand are satisfied. The time amount calculation step which computes judgment time amount 
until it is judged with gear change having been completed after the gearratio was materialized when the conditions as which 
information was determined beforehand were satisfied, After a gear ratio is materialized, when the conventional time defined 
beforehand passes, the judgment step judged as the processing based on directions having been completed and the setting step which 
sets up judgment time amount as the conventional time are included. 
[0038] 

According to the 13th invention, the gear change control approach controls the automatic transmission carried in the car. The detection 
step of this gear change control approach detects or presumes the information (for example, gear change directions, the I/O rotational 
frequency of an automatic transmission, temperature of hydraulic oil, torque of an input shaft, etc.) about an automatic transmission. 
When satisfying the conditions as which the information about an automatic transmission was determined beforehand, the 1st 
condition calculation step computes engagement processing conditions (when gear change directions are directions of multiplex gear 
change for example, and it is necessary to raise gear change responsibility, or when the oil temperature of hydraulic oil is fiilly high, 
oil pressure responsibility is good and gear change actuation is quick). This engagement processing condition is the conditions (for 
example, the conditions about the time-amount rate of change of the oil pressure supplied since a friction engagement element is 
engaged or the conditions about the time amount engaged in a friction engagement element etc.) about the processing which will be 
performed by the time the gear ratio based on those directions is materialized, after the command value of the oil pressure for the 1st 
fHction engagement element being engaged is outputted based on the directions to an automatic transmission. At this time, a time 
amount calculation step computes judgment time amount. This judgment time amount is time amount until it is judged with gear 
change having been completed, after the gear ratio based on those directions is materialized. A setting step is set up as the 
conventional time which was able to define judgment time amount beforehand. It judges with the processing (for example, 
engagement processing) based on directions having completed the judgment step, when the conventional time had passed, after the 
command value of the oil pressure for the 1 st friction engagement element being engaged was outputted. That is, when gear change 
responsibility is required about an automatic transmission, the 1st condition calculation step computes the engagement processing 
conditions (for example, conditions of making the 1st friction engagement element engaged based on bigger rate of change than the 
time amount rate of change of the oil pressure set up beforehand etc.) of satisfying the demand. A time amount calculation step 
computes judgment time amount shorter than the conventional time set up beforehand. If the judgment time amount passes, it will 
judge with the processing based on directions having completed the judgment step. Therefore, an automatic transmission changes 
gears more quickly than the case where gear change responsibility does not need to be secured. On the other hand, when control of a 
gear change shock is required about an automatic transmission, the 1st condition calculation step computes the engagement processing 
conditions (for example, conditions of making the 1st friction engagement element engaged based on rate of change smaller than the 
time amount rate of change of the oil pressure set up beforehand etc.) of satisfying the demand. A time amount calculation step 
computes judgment time amount longer than the conventional time set up beforehand. Therefore, an automatic transmission changes 
gears gently so that generating of a gear change shock may be controlled. Thereby, an automatic transmission can perform gear change 
processing which adjusts gear change responsibility, and gear change processing which controls generating of a gear change shock 
corresponding to the information about an automatic transmission. Consequently, it can be made to be able to respond to the 
information about an automatic transmission, gear change responsibility can be adjusted, and the gear change control approach which 
can control generating of a gear change shock can be offered. 
[0039] 

In addition to the 13th configuration of invention, ^e gear change control approach concerning the 14th invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, the 1st condition calculation step contains the step which computes the time amount 
rate of change of the 1st oil pressure so that it may be made larger than the 1st rate of change set up beforehand. 
[0040] 

According to the 14th invention, since the 1st friction engagement element is engaged, engagement processing conditions are 
conditions about the time amount rate of change of the 1st oil pressure supplied to the 1st friction engagement element. If two or more 
gear change directions (the 5th speed -> 4th speed -> for example, 3rd speed) are detected in the time amount defined beforehand, the 
1st condition calculation step will compute the time amount rate of change of the 1st oil pressure so that it may be made larger than the 
1 st rate of change set up beforehand. Thereby, the 1 st friction engagement element is engaged more quickly than the case where one 
gear change directions are detected. Consequently, the gear change control approach can be made to be able to respond to the 
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information about an automatic transmission, and can adjust gear change respyonsibility. 
[0041] 

In addition to the 1 3th configuration of invention, the gear change control approach concerning the 1 5th invention contains the step to 
which a detection step detects the input rotational frequency of an automatic transmission, and the step which detects the gear change 
directions to an automatic transmission. The 1st condition calculation step is tfie case where it is detected in the time amount as which 
two or more gear change directions were determined beforehand, and when the conditions as which the input rotational frequency was 
determined beforehand are satisfied, it contains the step which computes the time amount rate of change of the 1st oil pressure so that 
it may be made larger than the 1 st rate of change set up beforehand. 
[0042] 

According to the 15th invention, since the 1 st friction engagement element is engaged, engagement processing conditions are 
conditions about the time amount rate of change of the 1st oil pressure supplied to the 1st friction engagement element. If it is the case 
where it is detected in the time amount as which two or more gear change directions were determined beforehand and the conditions as 
which the input rotational frequency was determined beforehand are satisfied (for example, an input rotational frequency) When it is 
the rotational frequency before the inertia phase of an automatic transmission begins, or when there is time amount rate of change of 
an input rotational frequency within limits defined beforehand, the 1st condition calculation step computes the time amount rate of 
change of the 1st oil pressure so that it may be made larger than the 1st rate of change set up beforehand. In addition, an inertia phase 
means one of the conditions of an automatic transmission. If an inertia phase begins, the input rotational frequency of an automatic 
transmission will begin to change, and it will be hard coming to switch the control parameter for gear change processing. Therefore, if 
engagement processing conditions (namely, conditions about the time amount rate of change of the 1st oil pressure) are computed after 
checking an input rotational frequency (for example, afrer checking having not started the inertia phase, judging from an input 
rotational frequency), an automatic transmission will change gears more quickly than the case where two or more gear change 
directions are not detected. Thereby, the gear change control approach can be made to be able to respond to the information about an 
automatic transmission, and can adjust gear change responsibility. 
[0043] 

In addition to the 13th configuration of invention,. the gear change control approach concerning the 16th invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, a time amount calculation step contains the step which computes judgment time 
amount so that it may be made shorter than the conventional time set up beforehand. 
[0044] 

If detected in the time amount as which two or more gear change directions were determined beforehand according to the 16th 
invention, a time amount calculation step will compute judgment time amount so that it may be made shorter than the conventional 
time set up beforehand. Therefore, if two or more gear change directions are detected in the time amount defined beforehand, the time 
amount for checking completion of the gear change processing based on the first gear change directions will become short, and the 
gear change processing based on the next gear change directions will be started early. Thereby, the gear change control approach can 
be made to be able to respond to the information about an automatic transmission, and can adjust gear change responsibility. 
[0045] 

In addition to the 13th configuration of invention, tiie gear change control approach concerning the 17th invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission, and the step which detects the input rotational 
frequency of an automatic transmission. A time amount calculation step is the case where it is detected in the time amount as which 
two or more gear change directions were determined beforehand, and when the conditions as which the input rotational frequency was 
determined beforehand are satisfied, it contains the step which computes judgment time amount so that it may be made shorter than 
the conventional time set up beforehand. 
[0046] 

If it is a time of being detected in the time amount as which two or more ge2u* change directions were determined beforehand according 
to the 1 7th invention and the conditions as which the input rotational frequency was determined beforehand are satisfied (for example, 
an input rotational frequency) When it is the rotational frequency before the inertia phase of an automatic transmission begins, or when 
there is time amount rate of change of an input rotational frequency within limits defined beforehand, a time amount calculation step 
computes judgment time amount so that it may be made shorter than the conventional time set up beforehand. Before an inertia phase 
begins, time amount until it checks completion of gear change processing can be shortened by setting up judgment time amount short. 
Consequently, time amount until the next gear change is started becomes short, and can improve gear change responsibility. 
[0047] 

The gear change control approach concerning the 1 8th invention contains further the 2nd condition calculation step which computes 
release processing conditions, when the conditions as which information was determined beforehand are satisfied in addition to the 
1 3th configuration of invention. 
[0048] 

According to the 18th invention, the 2nd condition calculation step computes release processing conditions. This release processing 
condition is conditions about the processing performed afrer the directions to an automatic transmission are outputted before the 2nd 
friction engagement element is released. That is, when gear change responsibility is required about an automatic transmission, the 2nd 
condition calculation step computes the release processing conditions (for example, conditions of releasing the 2nd friction 
engagement element based on bigger rate of change than the time amoimt rate of change of the oil pressure set up beforehand etc.) of 
satisfying the demand. At this time, an automatic transmission changes gears earlier than the case where gear change responsibility is 
not required. On the other hand, when control of a gear change shock is required about an automatic transmission, the 2nd condition 
calculation step computes the release processing conditions (for example, conditions of making the 2nd friction engagement element 
engaged based on rate of change smaller than the time amount rate of change of the oil pressure set up beforehand etc.) of satisfying 
the demand. At this time, an automatic transmission changes gears more nearly gently dian the case where control of a gear change 
shock is not required. Thereby, the gear change control approach can be made to be able to respond to the information about an 
automatic transmission, can adjust gear change responsibility, and can control generating of a gear change shock. 
[0049] 

In addition to the 1 8th configuration of invention, the gear change control approach concerning the 1 9th invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, the 1st condition calculation step contains the step which computes the time amount 
rate of change of the 1 st oil pressure so that it may be made larger than the 1 st rate of change set up beforehand. When two or more 
gear change directions are detected in the time amount defined beforehand, the 2nd condition calculation step contains the step which 
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computes the time amount rate of change of the 2nd oil pressure so that it may be made larger than the 2nd rate of change set up 

beforehand. 

[0050] 

According to the 19th invention, since the 1st friction engagement element is engaged, engagement processing conditions are 
conditions about the time amount rate of change of the 1st oil pressure supplied to the 1 st friction engagement element. Release 
processing conditions are conditions about the time amount rate of change of the 2nd oil pressure supplied to the 2nd friction 
engagement element, in order to release the 2nd friction engagement element If two or more gear change directions are detected in the 
time amount defined beforehand, the 1st condition calculation step will compute the time amount rate of change of the 1st oil pressure 
so that it may be made larger than the 1st rate of change set up beforehand The 2nd condition calculation step computes the time 
amount rate of change of the 2nd oil pressure so that it may be made larger than the 2nd rate of change set up beforehand. That is, the 
2nd friction engagement element is released quickly and the 1st friction engagement element is engaged quickly. Thereby, the gear 
change control approach can be made to be able to respond to the information about an automatic transmission, and can adjust gear 
change responsibility. 
[0051] 

The gear change control approach concerning the 20th invention contains the 1st output step which outputs the 1st directions for 
adjusting an input torque based on the 1st amount of adjustments computed beforehand, when the conditions to which information was 
beforehand determined as the detection step which detects the .information about an automatic transmission, and the condition 
calculation step which will compute engagement processing conditions if the conditions as which information was determined 
beforehand satisfy satisfy. 
[0052] 

According to the 20th invention, the gear change control approach controls the automatic transmission carried in the car. The input 
torque to this automatic transmission is controlled by the torque control means of the source of power of a car (for example, engine). 
The detection step of this gear change control approach detects or presumes the information (for example, gear change directions, the 
I/O rotational frequency of an automatic transmission, temperature of hydraulic oil, torque of an input shaft, etc.) about an automatic 
transmission. If the conditions as which information was determined beforehand are satisfied, a condition calculation step will 
compute engagement processing conditions (if two or more gear change directions are detected in the time amount defined 
beforehand). This engagement processing condition is conditions about the processing which will be performed by the time the gear 
ratio based on directions is materialized, after the command value of the oil pressure for a friction engagement element being engaged 
based on the directions to an automatic transmission is outputted. The 1 st output step outputs the 1 st directions for adjusting an input 
torque based on the 1st amount of adjustments computed beforehand. If these 1st directions are outputted, the output torque of the 
source of power will be adjusted by the torque adjustment step, and the adjusted torque will be inputted into an automatic 
transmission. The shock produced by this when the gear ratio of an automatic transmission is materialized can be controlled. 
Consequently, it can be made to be able to respond to the information about an automatic transmission, and the gear change control 
approach which can control a gear change shock can be offered. 
[0053] 

In addition to the 20th configuration of invention, tiie gear change control approach concerning the 21st invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission. When two or more gear change directions are 
detected in the time amount defined beforehand, a condition calculation step contains the step which computes the time amount rate of 
change of oil pressure so that it may be made larger than the rate of change set up beforehand. The 1st output step contains the step 
which outputs the 1st directions, when two or more gear change directions are detected in the time amount defined beforehand. 
[0054] 

According to the 21 st invention, engagement processing conditions are conditions about the time amount rate of change of the oil 
pressure supplied to a friction engagement element. If two or more gear change directions are detected in the time amount defined 
beforehand, a condition calculation step will compute the time amount rate of change of oil pressure so that it may be made larger than 
the rate of change set up beforehand. Thereby, a friction engagement element is engaged more quickly than usual. The 1st output step 
outputs the 1st directions. Thereby, the input torque to an automatic transmission is adjusted based on the 1st amount of adjustments. 
Consequently, the gear change control approach can be made to be able to respond to the information about an automatic transmission, 
can adjust gear change responsibility, and can control a gear change shock. 
[0055] 

In addition to the 20th configuration of invention, the gear change control approach concerning the 22nd invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission, and the step which detects the input rotational 
frequency of an automatic transmission. A condition calculation step is the case where it is detected in the time amount as which two 
or more gear change directions were determined beforehand, and when the conditions as which the input rotational frequency was 
determined beforehand are satisfied, it contains the step which computes the time amount rate of change of oil pressure so that it may 
be made larger than the rate of change set up beforehand. The 1 st output step is the case where it is detected in the time amount as 
which two or more gear change directions were determined beforehand, and when the conditions as which the input rotational 
frequency was determined beforehand are satisfied, it contains the step which outputs the 1st directions. 
[0056] 

It is the case where it is detected in the time amount as which two or more gear change directions were determined beforehand 
according to the 22nd invention, and if the conditions as which the input rotational frequency was determined beforehand are satisfied, 
a condition detection step will compute the time amount rate of change of oil pressure so that it may be made larger than the rate of 
change set up beforehand (for example, when an input rotational frequency is not a rotational frequency which an inertia phase starts). 
Thereby, a friction engagement element is engaged more quickly than usual. The 1 st output step outputs the 1st directions. Thereby, 
the input torque to an automatic transmission is adjusted based on the Ist amount of adjustments. Consequently, the gear change 
control approach can be made to be able to respond to the information about an automatic transmission, and can control a gear change 
shock. 
[0057] 

The gear change control approach concerning the 23rd invention in the 20th configuration of invention In addition, the acceleration 
demand detection step which detects an acceleration demand of the operator of a car, The 2nd output step which outputs the 2nd 
directions for adjusting an input torque based on the 2nd amount of adjustments computed beforehand if an acceleration demand 
satisfies the conditions defined beforehand. An acceleration demand satisfaction of the conditions defined beforehand contains further 
the decision step which judges whether an input torque is adjusted based on either the 1st amount of adjustments, and the 2nd amount 
of adjustments. 
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[0058] 

According to the 23rd invention, engagement processing conditions are conditions which the time amount rate of change of the oil 
pressure supplied to a friction engagement element satisfies. An acceleration demand detection step detects for example, constant 
acceleration demands of the operator of a car, such as whether it accelerates, sudden acceleration is carried out, or to slow down. An 
acceleration demand satisfaction of the conditions defined beforehand judges whether a decision step adjusts an input torque based on 
either the 1st amount of adjustments, and the 2nd amount of adjustments based on the acceleration demand (for example, when the 
time amount rate of change of throttle opening is larger than the rate of change defined beforehand). For example, if an operator 
breaks in an accelerator suddenly, it will be judged that a decision step adjusts the input torque to an automatic transmission based on 
the 2nd amount of adjustments. The 2nd output step outputs the 2nd directions. Thereby, an input torque is adjusted based on the 2nd 
amount of adjustments. Consequently* the gear change control approach can control a gear change shock corresponding to an 
acceleration demand of an operator. 
[0059] 

In addition to the 23rd configuration of invention, the gear change control approach concerning the 24th invention contains the step to 
which a detection step detects the gear change directions to an automatic transmission, and the step which detects the input rotational 
frequency of an automatic transmission. An acceleration demand detection step contains the step which detects the throttle opening of 
a car. Its throttle opening is larger than tfie opening defined beforehand, and a decision step is the case where two or more gear change 
directions are detected in the time amount defined beforehand, and when the conditions as which the input rotational fi^uency was 
determined beforehand are satisfied, it contains the step it is judged that adjusts an input torque based on the 2nd amount of 
adjustments. 
[0060] 

According to the 24th invention, the 2nd amount of adjustments is the bigger amount of adjustments than the 1st amount of 
adjustments. An acceleration demand detection step detects the throttle opening of a car. Throttle opening is larger than the opening 
defined beforehand, and it is the case where two or more gear change directions are detected in the time amount defined beforehand, 
and if the conditions as which the input rotational frequency was determined beforehand are satisfied, it will be judged that a decision 
step adjusts an input torque based on the 2nd amount of adjustments (for example, when the input rotational frequency has not reached 
to the rotational frequency which an inertia phase starts). The 2nd output step outputs the 2nd directions. Therefore, in such a case, an 
input torque is adjusted based on the bigger amount of adjustments than the amount of adjustments for controlling the usual gear 
change shock. Consequently, the gear change control approach can control a gear change shock, adjusting gear change responsibility. 
[0061] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of this invention is explained, referring to a drawing. In the following explanation, the same sign is 
given to the same components. The same is said also of those names and functions. Therefore, the detailed explanation about them is 
not repeated. 
[0062] 

The control-block Fig. of the automatic gear change system which contains the gear change control device concerning the gestalt of 
operation of this invention in drawing I is shown. TTiis car contains an engine 100, a speed sensor 102, a throttle position sensor 104, 
ECT(Electronically Controlled Automatic Transmission)_ECU (Electronic Control Unit)106, the linear solenoid 108, the input 
rotational frequency sensor 1 10, tiie output rotational frequency sensor 1 12, the oil-temperature sensor 1 14, an automatic transmission 
116, the shift position sensor 1 18, and an ignition system 120. 
[0063] 

ECT_ECU106 is connected to an automatic transmission 116 through the linear solenoid 108, the input rotational frequency sensor 
1 10, the output rotational frequency sensor 1 12, and the oil-temperature sensor 1 14. ECT_ECU106 is cormected to an engine 100 
through a throttle position sensor 104 and an ignition system 120. ECT_ECU106 is further connected to a speed sensor 102 and the 
shift position sensor 1 18. 
[0064] 

ECT_ECU1 06 contains CPU for engines (Central Processing Unit), CPU for transmission, and memory. This memory memorizes the 

ignition timing and fuel oil consumption of an engine 100 by the ignition system 120. 

[0065] 

An automatic transmission 1 16 contains the friction engagement element for a gear ratio being materialized. ECT_ECU106 switches 
the engagement condition of the friction engagement element by controlling the oil pressure supplied to a friction engagement element 
through the linear solenoid 108. 
[0066] 

ECT_ECU106 detects the vehicle speed through a speed sensor 102. ECT_ECU106 detects the accelerator opening of a car through a 
throttle position sensor 104. ECT_ECU106 detects the input rotational frequency of an automatic transmission 1 16 through the input 
rotational frequency sensor 1 10. ECT_ECU106 detects the output rotational frequency of an automatic transmission 1 16 through the 
output rotational frequency sensor 1 12. ECT_ECU106 detects the temperature of the hydraulic oil of an automatic transmission 1 16 
through the oil-temperature sensor 1 14. 
[0067] 

ECT_ECU106 detects the shift position chosen as the operator through the shift position sensor 118. ECT_ECU106 will transmit the 
signal for forming that gear ratio to the linear solenoid 108, if a gear ratio is computed based on this shift position. The linear solenoid 
108 controls the oil pressure supplied to a friction engagement element so that the computed gear ratio is materialized based on the 
signal. 
[0068] 

ECT_ECU106 adjusts the output torque of an engine 100 through an ignition system 120. Hiat is, an ignition system 120 lights an 
engine 100 by the ignition timing computed based on the amount of adjustments of torque. The amount of adjustments of this torque is 
beforehand computed based on the transit properties (for example, the time amount rate of change of throttle opening, an engine speed, 
an engine output torque, etc.) of a car, or the operational characteristic (for example, an input rotational frequency, a gear change 
pattern, etc.) of an automatic transmission. In addition, adjustment of such torque can be performed in an engine with an ignition 
system, for example, a gasoline engine. In the case of a diesel power plant, the output torque of the engine can be adjusted by 
controlling the injection quantity of a fuel. 
[0069] 

With reference to drawing 2 , the procedure in which the automatic gear change system concerning the gestalt of this operation 
controls an automatic transmission is explained based on a fiow chart. 



http://www4.ipdl.ncipi.go.jp/cgi-biii/tran__web_cgi_ejje 5/1 5/2006 



JP,2004-019713,A pETAILED DESCRIPTION] 



Page 9 of 13 



[0070] 

In S302, ECT ECU 106 judges whether directions of down shifting were detected. If it is judged that directions of down shifting were 
detected (it is YES at S302), processing will be moved to S400. Otherwise, (it is NO at S302) processing is returned to S302. 
[0071] 

In S400, ECT_ECU106 performs judgment time amount calculation processing mentioned later. By performing this processing, the 
judgment time amount corresponding to the information (for example, the number of gear change directions, an input rotational 
frequency, temperature of hydraulic oil, etc.) about an automatic transmission 1 16 is computed. In addition, judgment time amount is 
time amount until it is judged with gear change having been completed here, after the engagement processing of a friction engagement 
element based on gear change directions is completed. 
[0072] 

In S500, ECT__ECU106 performs time amount rate-of-change calculation processing of the oil pressure mentioned later. By 
perfomiing this processing, the time amount rate of change of the oil pressure in the release processing and engagement processing 
corresponding to information (for example, the number of gear change directions, an input rotational frequency, tiie temperature of 
hydraulic oil, an input torque, etc.) about an automatic transmission 1 16 is computed. 
[0073] 

In S600, ECT_ECU106 performs the amount calculation processing of torque adjustments mentioned later. The amounts of torque 
adjustments corresponding to the information (for example, the number of gear change directions, an input rotational frequency, the 
temperature of hydraulic oil, an input torque, etc.) concerning an automatic transmission 116 by performing this processing (for 
example, the 1st amount of adjustments, the 2nd amount of adjustments, etc.) here — the 1st amount of adjustments - < — the 2nd 
amount of adjustments is computed. 
[0074] 

In S3 10, ECT_ECU106 performs gear change processing based on judgment time amount and the amount of torque adjustments. That 
is, ECT_ECU106 controls oil pressure based on the time amount rate of change of the computed oil pressure in order to make the 
friction engagement element which was being engaged release through the linear solenoid 108, when gear change directions are 
detected. ECT_ECU106 supplies oil pressure through the linear solenoid 108 based on the time amount rate of change of the computed 
oil pressure in order to make a friction engagement element engaged, after the command value of oil pressure is outputted before 
judgment time amount passes. 
[0075] 

Further, ECT_ECU106 is made to correspond to the command value, and adjusts the output torque of an engine 100. That is, CPU for 
engines adjusts the output torque of an engine 100 through an ignition system 120. This adjustment is perfomied by changing the 
timing which lights a fuel. ECT_ECU 106 judges with having completed gear change, when judgment time amount has passed, after a 
friction engagement element is engaged. ECT_ECU106 outputs the next gear change directions after this judgment. 
[0076] 

[Judgment time amount calculation processing] 

With reference to drawing 3 , the procedure which computes the judgment time amount concerning the gestalt of operation of this 
invention is explained using a flow chart. 

[0077] 

It judges whether in S402, the inertia phase has started ECT_ECU106 in an automatic transmission 1 16, Here, an inertia phase means 
one of the conditions of an automatic transmission 116. Initiation of an inertia phase begins to change the input rotational frequency of 
an automatic transmission 1 16. When the inertia phase has begun in an automatic transmission 1 16 (it is YES at S402), processing 
ends judgment time amount calculation processing, and is returned to the Maine processing. Otherwise, (it is NO at S402) processing 
is moved to S404. 
[0078] 

In S404, ECT ECUl 06 judges whether it is beyond the temperature as which the temperature of the hydraulic oil of an automatic 
transmission 1 16 was determined beforehand. If it is judged that it is beyond the temperature as which the temperature of hydraulic oil 
was determined beforehand (it is YES at S404), processing will be moved to S408, Otherwise, (it is NO at S404) processing is moved 
to S406. In S406, ECT_ECU106 sets the mode used in S422 as "the mode 1." 
[0079] 

In S408, ECT_ECU 106 judges whether gear change directions are directions of multiplex gear change. If gear change directions are 
judged to be directions of multiplex gear change (it is YES at S408), processing will be moved to S412. Otherwise, (it is NO at S408) 
processing is moved to S410. In S410, ECT_ECU106 sets the mode used in S422 as "the mode 2." 
[0080] 

In S412, ECT_ECU106 judges whether it is more than the rate of change as which the time amount rate of change of accelerator 
opening was determined beforehand. If it is judged that it is more than the rate of change as which the time amount rate of change of 
accelerator opening was determined beforehand (it is YES at S412), processing will be moved to S414. Otherwise, (it is NO at S412) 
processing is moved to S416. In S414, ECT_ECU106 sets the mode used in S422 as "the mode 3." 
[0081] 

In S416, it judges whether ECT_ECU106 is beyond the value as which the maximum of accelerator opening when the automatic 
transmission 1 16 is changing gears was detennined beforehand. If it is judged that it is beyond the value as which the maximum of 
accelerator opening when the automatic transmission 1 16 is changing gears was determined beforehand (it is YES at S416), processing 
will be moved to S418. Otherwise, (it is NO at S416) processing is moved to S420. 
[0082] 

In S4l 8, ECT_ECU106 sets the mode used in S422 as "the mode 4." In S420, ECT_ECU106 sets the mode used in S422 as "the mode 
5." 

[0083] 

In S422, ECT_ECU106 computes judgment time amount by making the set-up mode correspond. Then, ECT_ECU106 ends judgment 

time amount calculation processing, and returns to the Maine processing. 

[0084] 

[Time amount rate-of-change calculation processing of oil pressure] * ~ . 

With reference to drawing 4 , the procedure which computes the time amount rate of change of the oil pressure concerning the gestalt 

of operation of this invention is explained using a flow chart. 

[0085] 

It judges whether in S502, the inertia phase has started ECT_ECU106 in an automatic transmission 1 16, If an inertia phase is judged to 
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have started in an automatic transmission 1 16 (it is YES at S502), ECT_ECU106 will end time amount rate-of-change calculation 
processing of oil pressure, and will return to the Maine processing. Otherwise, (it is NO at S502) processing is moved to S504. 
[0086] 

In S504, ECT_ECU106 judges whether it is beyond the temperature as which the temperature of the hydraulic oil of an automatic 
transmission 1 16 was determined beforehand. If it is judged that it is beyond the temperature as which the temperature of hydraulic oil 
was determined beforehand (it is YES at S504), processing will be moved to S508. Otherwise, (it is NO at 5504) processing is moved 
to S506. In S506, ECT_ECU106 sets the mode used in S522 as "the mode 1." 
[0087] 

In S508, ECT_ECU 106 judges whether gear change directions are directions of multiplex gear change. If gear change directions are 
judged to be directions of multiplex gear change (it is YES at S508), processing will be moved to S5 12. Otherwise, (it is NO at S508) 
processing is moved to S5 1 0. In S5 10, ECT_ECU1 06 sets the mode used in S522 as "the mode 2." 
[0088] 

In 85 1 2, £CT_£CU 1 06 judges whether it is more than the rate of change as which the time amount rate of change of accelerator 
opening was determined beforehand If it is judged that it is more than the rate of change as which the time amount rate of change of 
accelerator opening was determined beforehand (it is YES at S512), processing will be moved to S516. Otherwise, (it is NO at S512) 
processing is moved to S514. In S514, ECT_ECU106 sets the mode used in 8522 as "the mode 3." 
[0089] 

In S5 1 6, it judges whether ECT_ECU106 is beyond the value as which the input torque of an automatic transmission 1 16 was 
beforehand determined just before gear change directions were outputted. If it is judged that it is beyond the value as which the input 
torque was beforehand determined just before gear change directions were outputted (it is YES at S5 1 6), processing will be moved to 
S5 1 8. Otherwise, (it is NO at S5 16) processing is moved to S520. 
[0090] 

In S5 18, ECT_ECU106 sets the mode used in S522 as "the mode 4." In S520, ECT_ECU106 sets the mode used in S522 as "the mode 

5." 

[0091] 

The time amount rate of change of the oil pressure used for release processing of a friction engagement element and the time amount 
rate of change of the oil pressure used for engagement processing of a friction engagement element are computed by making 
ECT_ECU106 correspond to the set-up mode in S522. Then, ECT__ECU106 ends time amount rate-of-change calculation processing 
of oil pressure, and returns to the Maine processing. 
[0092] 

[The amount calculation processing of torque adjustments] 

With reference to drawing 5 , calculation processing of the amount of torque adjustments by ECT_ECU106 is explained using a flow 
chart. In addition, since it is the same as the contents of the above-mentioned "time amount rate-of-change calculation processing of 
oil pressure", the decision processing for specifying the mode used in S622, i.e., the contents of S502, S504, S508, 85 12, and S5 16, is 
not repeated here. 
[0093] 

In 8606, ECT_ECU106 sets the mode used in S622 as "the mode 1 In 8610, ECT_ECU106 sets the mode used in 8622 as "the mode 
2." In 8614, ECT_EC:U106 sets the mode used in 8622 as "the mode 3." In 8618, ECT_ECU106 sets the mode used in 8622 as "the 
mode 4." In 8620, ECT_ECU106 sets the mode used in 8622 as "the mode 5." 
[0094] 

In 8622, ECT_ECU106 computes the amount of torque adjustments by making the set-up mode correspond. That is, a setup of either 
of the modes 1 -3 computes the 2nd amount of adjustments. A setup of either of the modes 4 and 5 computes the 1st amount of 
adjustments. Here, the 1 st amount of adjustments is larger than the 2nd amotmt of adjustments. Then, processing ends the amount 
calculation processing of torque adjustments, and is returned to the Maine processing. 
[0095] 

The contents of the judgment time amount set as drawing 6 according to the mode are shown. The "contents" expresses the 
requirements for setting up the mode corresponding to each of "mode 1" - "the mode 5." Judgment time amount is set up so that it may 
be made shorter than the judgment time amount set up at the time of "the mode 1" corresponding to the oil temperature of an automatic 
transmission 116, the time amount rate of change of accelerator opening, etc. If the combination of the conditions to be used is. 
increased, judgment time amount can be computed more finely. Consequently, high gear change control of precision can be 
performed. 
[0096] 

The contents of the oil pressure set as drawing 7 according to the mode are shown. The "contents" expresses the requirements for 
setting up the mode corresponding to each of "mode 1" - "the mode 5." The time amount rate of change of oil pressure is set up so that 
it may be made larger than the time amount rate of change set up at the time of "the mode 1 " corresponding to the oil temperature of 
an automatic transmission 116, the time amount rate of change of accelerator opening, etc. If the combination of the conditions to be 
used is increased, the time amount rate of change of oil pressure can be computed more finely. Consequently, high gear change control 
of precision can be performed. 
[0097] 

The actuation of the automatic gear change system concerning the gestalt of diis operation ba^ed on the above structures and flow 
charts is explained. While the car is running by the 5th speed, an operator breaks in an accelerator suddenly and the case where a down 
shift (the so-called "kickdown") is carried out to the 3rd speed from the amount of treading in and vehicle speed is explained. 
[0098] 

[Gear change to the 3rd speed from the 5th speed] 

Detection of directions of the down shifting by the operator performs judgment time amount calculation processing (8400). (it is YES 
at S302) Since it is beyond the temperature as which the temperature of the hydraulic oil of an automatic transmission 1 16 was 
determined beforehand (it is YES at 8404), gear change directions are directions of multiplex gear change (from the 5th speed to 
namely, the 3rd speed) (it is YES at 8408) and it is more than the rate of change as which the time amount rate of change of 
accelerator opening was determined beforehand (it is YES at 841 2), it is set as "the mode 3" (8414). - - - 

[0099] 

Judgment time amount is computed based on "the mode 3" (S422). Since the gear change in this case is the multiplex gear change 
suddenly broken into the accelerator, the judgment time amount which thought gear change responsibility as important is computed. 
That is, judgment time amount turns into time amount which makes the shortest the first gear change (gear change to the 4th speed 
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from the 5th speed) in tolerance. Therefore, after the gear change to the 4th speed from the 5th speed is completed, tiie gear change to 

the 3rd speed from the 4th speed will be started immediately. 

[0100] 

After judgment time amount is computed, time amount rate-of-change calculation processing of oil pressure is performed (S500). It is 
beyond the temperature as which the temperature of the hydraulic oil of an automatic transmission 1 16 was determined beforehand (it 
is YES at S504). Gear change directions are directions of multiplex gear change (it is YES at S508), and it is more than the rate of 
change as which the time amount rate of change of accelerator opening was determined beforehand (it is YES at S512). Since it is 
beyond the value (it is YES at S516) as which the input torque to the automatic transmission 1 16 just before gear change directions are 
outputted was determined beforehand, it is set as "the mode 4" (S5 1 8). 
[0101] 

The time amount rate of change of oil pressure is computed based on "the mode 4" (S522). Since the gear change in this case is the 
multiplex gear change suddenly broken into the accelerator, in order to secure responsibility, time amount rate of change which makes 
quick a switch of the engagement condition of a friction engagement element is computed. Therefore, the oil pressure for releasing the 
friction engagement element currently engaged for a short time and the oil pressure for the released friction engagement element being 
engaged for a short time are supplied. 
[0102] 

After the time amount rate of change of oil pressure is computed, the amount calculation processing of torque adjustments is 
performed (S600). The mode set up turns into "die mode 4" from the conditions used for this processing being the same as the 
conditions used when computing the time amount rate of change of oil pressure. 

[0103] 

The amount of torque adjustments is computed based on "the mode 4" (S622). Since a friction engagement element is engaged for a 
short time, a shock tends to generate the gear change in this case. Therefore, when a friction engagement element is engaged, the 
amount of adjustments which is extent which torque does not overshoot is computed. This amount of adjustments becomes larger than 
the amount of adjustments computed when gear change is not multiplex gear change. 
[0104] 

If the time amount rate of change and the amount of torque adjustments of judgment time amount and oil pressure are computed, an 
automatic transmission 1 16 will change gears based on those values. That is, a change-over of a friction engagement element is 
performed based on gear change directions. When changing gears to the 4th speed from the 5th speed, in order to form the 4th speed 
earlier than usual, a switch of the oil pressure of a friction engagement element becomes early. From the timing to which directions of 
engagement were outputted, the input torque to an automatic transmission 116 is adjusted based on directions of a torque down. In this 
adjustment, the ignition timing of an engine 1 00 turns into timing different from usual, for example. Furthermore, after engagement of 
the friction engagement element of the 4th speed is completed, time amount until it is judged witii gear change of the 4th speed having 
been completed becomes short to the minimum. The gear change directions to the 3rd speed are outputted after the judgment. 
Consequently, the gear change responsibility in multiplex gear change improves. 
[0105] 

In addition, in addition to decision whether it is multiplex gear change, calculation of judgment time amount may be based on an 
acceleration demand of an operator. For example, they are the time amount rate of change of accelerator opening, or the maximum of 
accelerator opening. Thereby, judgment time amount is more computable in a detail. Consequently, more precise control is attained. 
[0106] 

Transition of the characteristic value about the case where the oil pressure of a friction engagement element is controlled in the 
automatic gear change system concerning the gestalt of operation of this invention to drawing 8 at the time of multiplex gear change is 
shown. Drawing 8 (A) shows the gear change directions which ECT_ECU106 outputs. It is outputted after being judged with the gear 
change to the 4th speed from the 5th speed having completed the gear change directions to the 3rd speed from the 4th speed (that is, it 
went through the judgment time amount from time of day c to time of day d), when directions of the multiplex gear change to the 3rd 
speed from the 5th speed are detected. The time amount (d-c) at this time is set up so that it may be made shorter than the time amount 
in one-step gear change. Drawing 8 (B) shows the input engine speed (turbine engine speed) of an automatic transmission. 
[0107] 

Drawing 8 (C) shows transition of the command value of the friction engagement element released. In this case, in order to bring 
release processing forward, the command value of the oil pressure which releases a fi-iction engagement element more quickly than 
usual is outputted after time of day a. Drawing 8 (D) shows the command value of the engaged fiiction engagement element. In this 
case, in order to bring completion of the 4th speed forward, the command value of the oil pressure which is extent to which 
engagement pressure is supplied is outputted in time of day b. Drawing 8 (E) shows transition of the oil pressure supplied based on the 
command value shown in drawing 8 (C). This oil pressure falls till the time of day between time of day a and time of day b based on 
bigger time amount rate of change than usual. Drawing 8 (F) shows transition of the oil pressure supplied based on the command value 
shown in drawing 8 (D). Only the time amount of response delay is overdue from time of day b, and oil pressure continues rising to 
engagement pressiu-e. In this case, the time amoimt rate of change of oil pressure becomes larger than the rate of change in the gear 
change which is not multiplex gear change. 
[0108] 

Drawing 8 (G) shows transition of the output torque of an engine 100. In time of day b, an output of the directions engaged in a 
friction engagement element reduces the torque based on the amount of adjustments defined beforehand. Adjustment of this torque is 
continued until gear change to the 4th speed is completed (till time of day d). Then, if judged with gear change to the 4th speed having 
been completed, an output torque will return to the level of a basis gradually. 
[0109] 

Drawing 8 is compared with drawing 12 and a difference of gear change responsibility is explained. Drawing 12 shows transition of 
the characteristic value in the multiplex gear change (gear change to the 3rd speed from the 5th speed) by the conventional gear change 
control unit. In this case, the time amount (time amount which changes gears to the 4th speed from the 5th speed) from time of day a 
to time of day d does not change multiplex gear change to the time amount in one-step gear change, either. That is, the time amount of 
2x (d-a) is required, the part by which, as for the time amount in drawing 8 (d-a), the condition of the 4th speed was shortened on the 
other hand — it becomes short. - - - 

[0110] 

Transition of the characteristic value about the case where torque is adjusted to drawing 9 in the automatic gear change system 
concerning the gestalt of operation of this invention at the time of multiplex gear change is shown. In addition, since it is the same as 
the contents of drawing 8 (A), (B), (D), and (E), the contents of drawing 9 (A), (B), (C), and (E) are not repeated here, respectively. 
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[0111] 

Drawing 9 (D) shows transition of the rotational frequency of an engine 100. Drawing 9 (F) shows transition of the command value of 
the torque down which ECT_ECXJ106 outputted. The command downed in torque is outputted in time of day b. This command is 
outputted till the time of day d judged as the 4th speed having been materialized. Drawing 9 (G) shows the wave of the output output 
torque of an automatic transmission 1 1 6. It answers that adjustment of torque begins from time of day b, and the output output torque 
from time of day b to time of day d is not changed rather than usual. Consequently, a gear change shock is not produced, either. 
[0112] 

Transition of the characteristic value about the case where the oil pressure of a friction engagement element is controlled in the 
automatic gear change system concerning the gestalt of operation of this invention to drawing 10 at the time of one-step gear change is 
shown. In drawing 10 , since it is the same as the contents of the characteristic value of (A) - (F) of drawing 8 , the contents of the 
characteristic value of (A) - (F) are not repeated. Here, transition of the characteristic value of one-step gear change explains a 
different point from it of multiplex gear change. 
[0113] 

With reference to drawing 10 (C), the command value of oil pressure is gently outputted so that the friction engagement element 
released may not produce a gear change shock. With reference to drawing 10 (D), the command value of oil pressure is gently 
outputted so that die engaged friction engagement element may not produce a shock. With reference to drawing 10 (E), oil pressure 
falls based on the time amount rate of change of the oil pressure of extent which does not produce a gear change shock corresponding 
to drawing 10 (C). With reference to drawing 10 (F), oil pressure rises corresponding to drawing 10 (D). In addition, the judgment 
time amount (it sets to drawing 10 and is a "gear change termination timer") expressed with time amount (d-c) is set up so Aat it may 
become longer than the time amount in multiplex gear change. 
[0114] 

Transition of the characteristic value about the case where torque is adjusted to drawing 1 1 in the automatic gear change system 
concerning the gestalt of operation of this invention at the time of one-step gear change is shown. In addition, since it is the same as it 
of (A) - (G) of drawing 9 , the contents of the characteristic value of (A) - (G) of drawing 1 1 are not repeated. Here, transition of the 
characteristic value of one-step gear change explains a different point from it of multiplex gear change. 
[0115] 

With reference to drawing 1 1 (F), as for the command value of a torque down, a necessary minimum command value is outputted 
corresponding to one-step gear change. That is, in drawing 11 (C), oil pressure answers going up more nearly gently than time of day 
b, and the command value of a torque down is outputted. The output output torque falls with reference to drawing 1 1 (G) till the time 
of day c when the 4th speed is materialized. Although torque increases after that, it increases gently till the time of day d judged as 
gear change of the 4th speed being completed. Consequently, a gear change shock is not produced. 
[0116] 

By the above, a friction engagement element is released based on release processing conditions (for example, time amount rate of 
change of the oil pressure for releasing a friction engagement element). By engaging a friction engagement element based on 
engagement processing conditions (namely, time amount rate of change of the oil pressure for a friction engagement element being 
engaged), and outputting the next gear change directions based on judgment time amount, it can be made to be able to respond to the 
information about an automatic transmission, and gear change responsibility can be adjusted. Furthermore, by making it correspond to 
the information about an automatic transmission, and adjusting the output torque of the source of power (engine), the input torque to 
an automatic transmission is adjusted and generating of a gear change shock is controlled Consequently, it can be made to be able to 
respond to the information about an automatic transmission, gear change responsibility can be adjusted, and the gear change control 
unit which can control a gear change shock can be offered further. 
[0117] 

It should be thought that the gestalt of the operation indicated this time is [ no ] instantiation at points, and restrictive. The range of this 
invention is shown by the above-mentioned not explanation but claim, and it is meant that all modification in a claim, equal semantics, 
and within the limits is included. 
[Brief Description of the Drawings] 

[Drawing 1] It is the control-block Fig. of the car containing the automatic gear change system concerning the gestalt of operation of 
this invention. 

[Drawing 2] It is a flow chart (the 1) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

[Drawing 3] It is a flow chart (the 2) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

[Drawing 4] It is a flow chart (the 3) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

[Drawing 5] It is a flow chart (the 4) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

[Drawing 6] It is drawing (the 1) showing the mode set up in the gear change control concerning the gestalt of operation of this 
invention, and its contents. 

[Drawing 7] It is drawing (the 2) showing the mode set up in the gear change control concerning the gestalt of operation of this 
invention, and its contents. 

[Drawing 8] It is a timing chart (the 1) showing transition of the characteristic value in gear change concerning the gestalt of operation 
of this invention. 

[Drawing 9] It is a timing chart (the 2) showing transition of the characteristic value in gear change concerning the gestalt of operation 
of this invention. 

[Drawing 10] It is a timing chart (the 3) showing transition of the characteristic value in gear change concerning the gestalt of 
operation of this invention. 

[Drawing 1 1] It is a timing chart (the 4) showing transition of the characteristic value in gear change concerning the gestalt of 
operation of this invention. 

[Drawing 12] It is a timing chart showing transition of the characteristic value of gear change by the conventional gear change control 
device, 

[Description of Notations] 

100 Engine and 102 Speed Sensor and 104 Accelerator Opening Sensor, 106 ECT_ECU, and 108 Linear Solenoid and 1 10 Input 
Rotational Frequency Sensor and 1 12 Output Rotational Frequency Sensor and 1 14 Oil-Temperature Sensor and 1 16 Automatic 
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Transmission, 1 1 8 

A shift position sensor and 120 Ignition system. 
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♦ NOTICES * 

JPO and HCZPI are not responsible for any 
damages caused by tiie use of tbis transla^on. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 11 It is the control-block Fig. of the car containing the automatic gear change system concerning the gestalt of operation of 
this invention. 

[Drawing 21 It is a flow chart (the 1) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

Prawing 3] It is a flow chart (the 2) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

Prawing 4] It is a flow chart (the 3) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

prawing 5] It is a flow chart (the 4) showing the procedure of processing of the gear change control concerning the gestalt of 
operation of this invention. 

prawing 6] It is drawing (the 1) showing the mode set up in the gear change control concerning the gestalt of operation of this 
invention, and its contents. 

Prawing 7] It is drawing (the 2) showing the mode set up in the gear change control concerning the gestalt of operation of this 
invention, and its contents. 

Prawing 8] It is a timing chart (the 1) showing transition of the characteristic value in gear change concerning the gestalt of operation 
of this invention. 

Prawing 91 It is a timing chart (the 2) showing transition of the characteristic value in gear change conceming the gestalt of operation 
of this invention. 

Prawing 101 It is a timing chart (the 3) showing transition of tfie characteristic value in gear change conceming the gestalt of 
operation of this invention. 

prawing 111 It is a timing chart (the 4) showing transition of the characteristic value in gear change conceming the gestalt of 
operation of this invention. 

Prawing 12) It is a timing chart showing transition of the characteristic value of gear change by the conventional gear change control 
device. 

pescription of Notations] 

100 Engine and 102 Speed Sensor and 104 Accelerator Opening Sensor, 106 ECT_ECU, and 108 Linear Solenoid and 1 10 Input 
Rotational Frequency Sensor and 1 12 Output Rotational Frequency Sensor and 1 14 Oil -Temperature Sensor and 116 Automatic 
Transmission, 1 1 8 

A shift position sensor and 120 Ignition system. 
[Translation done.] 
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[0 0 6 2] 

V-fe>"^fl04txECT (Electronically Controlled A 

utomatic Transmission) E CU (Electronic Co 

ntrol Unit)106a:. =-TV V^-^ K 1 0 8 i:^ 110 

t. mtim^^'ty^ 1 1 mj^-ty^ i i 4 i:> igj^iSai 1 6 -^7 h^Kv 

3 > -fe > 1 1 St. Jf^'X'y 7.7- J-^ 12 0 t^^ito 
[0 0 6 3] 

E C T_E CU 1 0 6 'J - T V Vy-^' K 1 0 8 t . A* (Hfe^-fe 1 1 0 . 

1 1 2 ;^ia-b:>-9-l 1 4 t^^LT^ gUj^jg^l 1 6 tc^M^i o 
E C T_E C U 1 0 6 (i> 7.U y Y )V7^-J=y a V-fe^-f 1 0 4 t ^ .i^. A v A 1 2 0 t 
^^LT^ 10 0 Iw^^^tLSo ECT_ECU 1 0 6 {i^ $ ¥iS-lr>-9- 

1 0 2 t^yy y **v-> 3>-tr>'^l 1 8 t-^^? o 
[0 0 6 4] 

ECT_ECU 106 {i. ^>'->'>fflCPU (Central Process ing 
Unit)t> Yyy y'y aymCPU :^^') b ^#tfo 01(7) ^'X-y 

[0 0 6 5] 

iit^iS^ii 6 a. mjM^'t^iL-r^fzi^<7)m^^'^^^^^ifo ect_ecui o 

[0 0 6 6] 

ect_ecu 1 0 6 (i. W-sA-ty^ 102 'l-^^L-cmia^^ai-f-^o ECT_ECU 1 
0 6 Ji^ ;^D7 h;i'*?->'->3 1 0 4 ^^L'r*:M<?5T:?'-e;mj^^^tB-r^o e 

CT_ECU1 0 6Ji. 1 1 O^^LX^M^M^l 1 6 <75X:tJliI^^ 

5r;^ai-rSo ECT_ECU 1 0 6 (i> liit}m^^-ty^ 1 l 2 ^cTI-bTgSj^iS^ 1 1 
6 (T^ffiiJlllfe^^^tb-r^o ECT_ECU 1 0 6{i. m^'ty^l 1 A^tfi-l^X^m^ 

m^i 1 6<7)#i&;?ftozaj^*;(tai-r^o 

[0 0 6 7] 

ECT_ECU 1 0 6 ti, ->7 h 3 >'-lr>'-if 118 ^^^LT^^^icM*?? 

•7 h*°->'->3 V^r^mi-^o E C T_E C U 1 0 6 (i^ i(7)v':7 h *°v-> a > tc^-^'v>T 

[0 0 6 8] 

ECT_ECU 1 0 6 fi^ ;^i/c->;^-r A i 2 0 'Sr^LTJc:x-:/> l o 0<7)ffliJ h-'^^J'^^-W 

st-^o ^jx^y7.7-j>. \2 y )'^^ <Dm^^^^^<^^^xn^^^tzf^x^ 

&v/MiSi&^3Sm<7)f^ib#tt ifztA.it. Xtim^^. ^jM^-^ ^ - y ^j: tr) k^^\^>x. 

o 

[0 0 6 9] 
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[0 0 7 0] 

S 3 0 2 ECT ECU10 6Ji> r^yyy}^<Dm^^^mLfz7!)^^-d^^m^-r 

So y^y=yV h<5Dli;gp:^^aiL7t:i:W»f$tLS t (S 3 0 2 t-TYE S) . ^JkaJiS 4 
0 0 tc^? tt^o ^-J -e^^/^t (S 3 0 2 l^TNO) > MtiS 3 0 2 tiH^tt^o 
[0 0 7 1] 

S 4 0 0 t3T. ECT_E CU 1 0 6 fi. m^1--2>fiJ^^ra#aiM^^*=ff-rSo i<7)ii!L 
[0 0 7 2] 

S 5 0 0 \z.X^ E C T_E C U 1 0 6 f^^l" S^fiJE<7)B^W^>fb^»ffiM3S^*^Tl-^ 

^ it S ^ JE «7) ^ M ^-fb^^if^^ Hi $ tt S o 
[0 0 7 3] 

S 6 0 0 1::T> E C T_E C U 1 0 6 (i. ^^i&1-«> h IS^a#ai*!k3S$-*=ff "TSo 

> Xtim^"^. f^iil^<35iS.Jg. A;t7 J::^JSL7t: (7tfcx.»f. % 
[0 0 7 4] 

S 3 1 0 1::T. EGT_E CU 1 0 6 ti. fiJ^B^M. is J: U=> ;Vi^p^SJC^o'UiT, ^ 
i£*!kS^*tr-rSo -r^^*>> ECT_ECU 1 0 6 {i. ^iSJg^ Hit's . U-T 

^djj±<^B#ra^<k^t^^o'v>T, m£^um-t^^ ect_ecu i o etis yfii±<7)jt^fit 

[0 0 7 5] 

ECT_ECU 1 0 6Ji, $f>H> '^(^Ig^'filtw^tS^i-frT. J^>>^> 1 0 ^(r^^ti \- 

iJ^^iiS-rso i-^t?*>. c p u^i^ ,^.a->;^x^ i 2 o ^c^Lx^vi^'^ i 

-rs^lt^ci i^^T'^^ttSo ECT_ECU 1 0 6^i^ J*M#^^^;&^^'g'$itt-C;d^ib4U 
jEB#H5{)>'^iiL7t:t i> ^j$ti^TL;ttfiJje-rSo E C T_E C U 1 0 6 ^m\\'m. 

[0 0 7 6] 
[0 0 7 7] 

S 4 0 2 \LX. ECT_E CU 1 0 6 -> ^ Ift^i*^ 1 1 6 

LTV^S:6^S:6^$-flJif-rSo ClCl-C, -^--^^tBi: fiifij^it^ 1 1 6 co^bcilco 1 o 
^^^^o ^-v-r>|=i;6*Pi$&-rs gih^itai 1 6 <7)A;!:j!a^^;i^'a£<t;LMi6So -< :^ 

116 H^v^TH^&LT^^S i: ^ (S 4 0 2 HTYE S) ^ 
*lJ^BtK#mM;3S^II-TLT. p(^>^ikS^wM$aSo ^d-CJirv^t (S 4 0 2l::-CNO 
) > ^StiS 4 0 4 tLSo 
[0 0 7 8 ] 

S 4 0 4 ^Ir^ ECT_E CU 1 0 6 li. iiil^it^ 1 1 6 <7)f^gJjrftc^Z^^;^)S^ii)^i6 ^ 

*lJif^itS (S404tiTYES) . ^31fiS 4 0 8 ttS o t (S 4 

0 4 tCTNO) . MfiS 4 0 6 tC^^tLSo S 4 0 6 1CT. ECT_ECU 1 0 6 fi. 
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s 4 2 2 K^\^^x^m-rh^- r^- k i j k^^-t^o 

[0 0 7 9] 

S 4 0 8 J^T. ECT_ECU 1 0 6 li> ^i^Ji^;&^#>S'^ia<?)}g^-e^& ;$^S35^^*Uif 
•t^o ^^i^Tj^-^^^M^T^fD^^X-^^ tm^^fi^ t (S 4 0 8 1::TYE S) . MSfi 
S4 1 2H#$*Li>o ^r>X^\^>t (S4 0 Bi-TNO) s HlkmitSA 1 OtC#$*LSo 
S 4 1 0 KX. ECT_ECU 1 0 6 {i. S 4 2 2 K^\,^X^m-r ^^e- T^- K2 

[0 0 8 0] 

S4 12HT, ECT_ECU 1 0 6 {i> T iJ' •b;vi§J^cDB#M^'fl:^;&s^i6feae> lb tL;t:^ 

±X$>i> tmm^tl^ t (S 4 1 2 KXYES) ^ MSfiS 4 14 K^^fl^o ^^X-^£ 
V^t (S4 12tiTNO) . ^!k31{iS 4 16 K^^H^^ S 4 1 4 KX. E C T_EC U 
1 0 6 fi. S 4 2 2 K^x^^X^m-r^^e- KS: f^- K3 J t::|g:5ei-&o 
[0 0 8 1 ] 

S4 1 6KX. ECT_ECU 1 0 6 fi, 1 6 ij^^MLXx^^^ t ^ (7^T ^ -t 

S 4 1 6 KXYES) . ^atiS .4 1 8 li^^^itL^o "C^V^i: (S 4 1 6 ICTNO) 
> ^JltafiS 4 2 0 KM^^^o 
[0 0 8 2] 

S 4 1 8 KX^ ECT_E CU 1 0 6 (i. S 4 2 2 t-^SV^T^ffiffl-f S^- T^- K4 
J l^^^-r2>o S 4 2 0 KX. E CT_E CU106fi. S422 tC.fcV>T^ffl-r&-=e- 

r-=e^ F5J tcis:5e-r^o 

[0 0 8 3 ] 

S 4 2 2 HT> ECT_ECU 1 0 6 (i. Ik'm.^ilfz^- YKMlB^'^X. m'^nm^W 

aji-^o EC T_Ec u 1 0 6 ti. m&mm^B^^M^i^Tx^. ^^^y^m^m 

[0 0 8 4] 
[0 0 8 5 ] 

S 5 0 2 KX. ECT_ECU 1 0 6 ^- tB^^^gHj^it^ 1 1 6 KiQ\,^X^^ 

\^x^>:L^-^^i}^^mn^^o -r-i^^mt^um^&^i i %^^ii\i^xm^\^x\^^:t> tm 

U-^ifi:ht (S 5 0 2 HTYE S) . ECT_ECU 1 0 6 fi> '^affcT^BtM^^b^^m^ii 

m.^mTVx. 4 yi^mz.m^ ^ x-^£\,^ t (s 5 o 2 i^itno) . ^jk^gfis 504 

[0 0 8 6] 

S 5 0 4l;iT> ECT_E CU 1 0 6 (i, UU^^^l I % <r>i'^W}^<Oi^^i3^^!t>'m^ h 

mm^ti^ t (s 5 0 4 KXYES) ^ mmits 5 0 s tc^^tL^o ^^x^\^^t (s 5 

0 4 JCTNO) . *!tSfiS 5 0 6 tc#$ti^o S 5 0 6 t^T, ECT_ECU 1 0 6 fi, 
S 5 2 2 Ki5\^>X^m-r^^- KS- r-=e- K 1 J iclg:5e-r ;5>o 
[0 0 8 7] 

S 5 0 8 KX, ECT_ECU 1 0 6 (i. M^m^:^^^MUj^(Di^^X^^i>^^i!)^^mWi 

-r^o ^Mi^7j^i)^^MU^<Di^^x^:h tmm^fi^ t (s 5 o sj-tyes) . mma 

S 5 1 2 lw^$tL&o -CSri/^t (S 5 0 8 t::TNO) . ^JlkJiaS 5 1 0 K^^fi^ho 
S 5 1 0 KX. ECT_E CU 1 0 6 (i:> S 5 2 2 K^x^^X^m-t^"^- F^- K2 

[0 0 8 8] 
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S5 12t-T. ECT_ECU 1 0 6 ii. T ^ 't}\ym^<Ol^m^'it^ib^'f-tb^tbibflti^ 

±-t^$>i>tmm-Bfl^t (S5 12HTYES)^ *3i31(iS 5 1 6K^^iX&o ^^-^ta 
(S 5 1 2 t^TNO) > iKkStiS 5 14 t::^$tL:i,o S 5 1 4 KX^ E C T_EC U 
10 6ti. S 5 2 2 tl^\/^T^ffi-f-^^- f-^-KSj t^g^^-T^o 
[0 0 8 9 ] 

S5 16t::T. E C T_E C U 1 0 6 ii, ^j^ii^:^^^^) $ tL^i£Htrt^i3V>T. iift^i^ 
;gtL-i>Et(rt^^^'^"C. XtiY s^^ii^'^^'&t>h^fzm.\>X±.x%-i>h^m^^^}i (S5 i 

6HTYE S) > MfiS 5 1 8 Ji^^tL^o ^^Xii\^h (S 5 1 6 t^TNO) , ^ikS 
{iS 5 2 0 tl^^tt^o 
[0 0 9 0] 

S 5 1 8 tiT^ ECT_E CU106ti> S522 \z.^\^^X^^-t^^- K^r f^- K4 
J t^^^i-;2»o S 5 2 0 nr. ECT_EC U 1 0 6 ii. S 5 2 2 t^is V^T^ffli" ^ ~ 

[0 0 9 1 ] 

S 5 2 2 \^X. ECT_ECU 1 0 6 ti, m.'m.^^fz^- Kt::^)S$-^T^ 

(nn'^^vcM'kn^-t o ^<D^k. ECT_Ecu i o ej*. m&<7ymm^<tmM-iii^m. 

[0 0 9 2] 

m5 Sr#MLT. ECT_EC U 1 0 6KX^ h )\^i!^m^A<Dntjiti!km.^yu-^^- h 

"km^^^x^m-r^o '^^^ s e 2 2Kxitm-r^'e- v^3^^-r^fztb(DmW{ii^km. -r^^ 

*3*>. S502, S504^ S508^ S512^J:a^S51 6 <7)t*j#Ji^ m^<D TME 

(ommmt^MHiiiiikm.] c^l*l#i:I^C-e^s<7)-e^ c:ci-e{i^i9:Jg$^v>o 

[0 0 9 3] 

S 6 0 6 KX. E CT_E CU106{±> S622 K^\y^Xitm-t T^- K 1 

J t^^Si-^o S 6 1 0 IwT. EC T_E CUlOeti. S622 V^T'teffli-;?)^- 
K^r r^- K2J tcigJg-rSo S 6 1 4liT. E C T_E C U 1 0 6 ti. S 6 2 2 lC:feV^ 

K^Sr r^- K3J Jw^Jg-fSo S 6 1 8KX. ECT_ECU 1 0 6 {*> 
S 6 2 2 K^^^X^m-r^^- K4J t::^jeT^o S 6 2 0 KX. ECT_E 

C U 1 0 6 (i^ S 6 2 2 H^v^T'ls&ffl-r^^- KS: K5 J i::^^i-:2>o 

[0 0 9 4] 

S 6 2 21CT. ECT_E C U 1 0 6 fi, iSlje? tL;t^- K^CM^S;?-^T^ ^;^^'P^S 
$:n-So K4*3j:af5<^v>-f*L:*^5&5ife5g$tLSi:. Ill <^PS*5&s#ai ^ tt^ o «!: <1 

[0 0 9 5] 

(He ^- KS!Ji^iS:5e$ tt^fij5eNFHc^i*i^^^^-ro rrt^j fi. r^-Kij~r^ 

[0 0 9 6] 
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j^<7) u&m ^ § ^ o 

[0 0 9 7] 

[0 0 9 8 ] 

^KX:hr^>zyy h<D^^^^lh-r& t (S 3 0 2 1CTYES) ^ *lJ5E^M#to4J!k 
>&«*^f$tL-& (S 4 0 0) o Si&^jt^l 1 6<7)f^i&Mc7)ig.j^:^s^i6^i6^>ti.;t?aj^m 
±2^o-C (S 4 0 4 1CTYES) . ^iSJg^;6>'#fi^it (1-=&*3*>, SiS^d^J^SiS) <0 
fg7F-e^>9 (S 4 0 8 t-TYES) ^ T^' -lr;v|IJ^<^B#K^^b^;&^'i^a6^i6 »^ 

(S4 12tCTYES) C:i:3&^<b^ f^- K3 J I^IS:^^^^ (S 4 1 4) o 

[0 0 9 9 ] 

*lJ^BtM:6>\ r^-F3j iC^o'V^T^aiSitt^ (S 4 2 2) o C:(?):^'^<^^j$li^ 
[0 10 0] 

m^^mij^m^titi^^. mm<Dmmmtmmiiii!mibm'ir^fi^ (ssoo) 

^1 1 6 <Di'^mm(Di^}^-A^l^St>Mib hflti&mii}^±X-^ (S 5 0 4 KXYES) 
Jg:c536^#M^jl<^Ji^-e* 19 (S 5 0 8fr-TYES) ^ T ^ •fe;HIJgcoNFM^^kW^ 

i!b^i^hfitim}:^iii±x^y) (S5 121ITYES) . ^3SJi^:6^m:t)$ tL^Ettri^^ 

\^^iiW}^A^l 1 e^<DXtl h JV^Tb^'^'ib&tbhfltimiii^ (S5 161CTYES) "C 
^Sii:55^^. r^- K4 J (S 5 1 8) o 

[0101] 

^m<Dmm^^t^-^K r^-K4j i^So'v^T^m^tLs (S522) o ^<7)m^<7:>mm 

[0 10 2] 
[0 10 3] 

r^-K4j tl^o'V^T^dtl^ tL^ (S 6 2 2) 

[0 10 4] 



(Dm^xii. fz 
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[0 10 5] 
[0 10 6] 

'^^^<7)ffiJE$r$lJ®-r;2):^'^H^-r:2>#M<7)tt5^'^^-ro HIS (A) E C T_E C 

(d-c) \^^m.<Dm^<onmx^^<-rh x^KWc^^^^c ms (b) 

[0 10 7] 

13 8 (E) ti. HIS (C) t::^$tL7tJi^filti^o*i/>T«^$ttS^JE<7)^i#^^-r<> d 

T-r^>o HIS (F) (i> laa (d) Km^fLtzn^iUK^-:s\^^xw^'^^^m&o:>mm'^ 

[0108] 

1118 (G) ti. ^^v^ 1 0 0 <^ai;!3 ^ Jl'^<^*i5g;*^-ro ^^JbHi3i/>T. J^^^^-g-^ 
E^#'^-r^Jg^/6^tB:tJ$ tLS -e<7) h ^tt7t^S»^li-cfv^T<fi:T1■ 
[0 10 9] 

Ma:$^f>^^Jd ^-eo^ra (5 4j$'^^3S-r-g>B#H) {i, ^E^jS-Ci) 1 

:^'^<7)^Mi:^fe<^'&v^o ■T'^fe*.. 2x (d-a) c^^K =^^-^-1)0 — UlSl^i^it 
* (d-a) <?>NFW{i. 4 jS«OJycil;i>s^$itL7t5'. ®<'Sr:5>o 
[0 110] 

?rPS-rsm'^liPi-;2>#'ttfit<7)m#'^^1-o 'S:^. 119 (A) . (B) . (C) i^XXf 
(E) (7)f*I#fi, ^ii^^fi. ms (A) . (B) . (D) ^XV (E) D-C* 

^c7)-e. ^ZXlim^M^^^^o 
[0 111] 

119 (D) 1 0 0 c^H^^coit^^^-to 119 (F) ii. ECT_ECU 1 

119 (G) It. gfij^iS^i 1 6<7)ai;t7$ili h;Vi}^<7)«^^-ro h;w^<?5M^>i)^^^Jb 



(23) 



3P 2004-19713 A 2004.1.22 



[0 112] 

(F) o:>^mu<Dnmt. ii8<7) (A) ~ (F) <7)m'\±m<7)p^^tm\^x-$)^(Dx-. m.^ 

[0 113] 

mi 0 (c) ^#BBLT. m&<Dm^<mi. mm^nhmw^^mmi^^^jk^^ 3 y ^ ^± 
MLT^ m&ii. mio (c) tcjtttSL'c> ^ji*->3 ^ ^j^^^c^v^Mo-zftjEco^rai^ 

itm^^-^'^y^Xi^T-r^o HI 0 (F) $:#MLT. ffiEEti. 010 (D) tcM^SLT± 
#1-So '5:^^ (d-c) -C^fo$ttSfiJ5eB^W (El 0lci3V>T [^mf^T ^ 

[0 114] 

mi IK. *^5§(73*M(7)Blt^#^ ^ift^3$>';^xAtc.feViT. 1 ^^3t<75 1 H h 

^ ^m^-r&m^Km-r^s^^m<Dm^^^-ro 'Sr^. m i<?) (a) ~ (o <7)#'i4fg 

(7)f*l^(i, (19(7) (A) ~ (G) <0^^tmCXi>^<DX-^y)i&^r'j:\,^o ClCl-eti. IS 
[0 115] 

mi (F) ^#MLT. hJPiJ' ^--^ ><7)if^fit{i. im^iSt^^f&LT'iJ>^ft/h©(7)Jg 
^ffij6^*ffi:t;$tL:5,o -T'&^b*,, mil (C) liisvi-C. ^fiiE^i^WJ b J: 19 j^^55^ic±#l- 

^(DKm^LXs h)\^^ r^y<Dfi^im^iii:}j^fi:ho mi i (o $:#mlt. miJtti 

[0 1 1 6] 

iik±Kj:^. miknikm^i^ (fzt^i£. mmm^^m^mik-r^fzi^<Dm&<ommm'(tm 

[0 1 j. 7] 

^ W^m%<Dmmti^^<7:)^'i^^XXfmM'^X<D-t^X<D^Wii^^tfLh c: 

& o 

[iiffi<7)W.^j^i^§g] 

^ o 

1) T^2b2>o 

2) -e^^o 

3) -e^-2>o 
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[me] ^^m<omM(Dj^wJ^'^^^Mmmi^^\'^xm&^fi^^- Kt-eow^^^*? 

■tm 1) x-^:ho 
^ h (^O 3) -C^^o 

- h (^c7) 4) -e^>;&o 

10 0 102 :f:iS-t>-if. 104 T -fe ;V H -tr > -9- ^ 106 ECT 

_ECU> 10 8 ')-TVVy^Y^ 110 Hl^Sc-fe 112 thlJllie^ 

■t>-if. 114 ;?fiS.-tr>-9-> 116 gi&^j£^> 118 

h#v->3 :/-fe:/-^j-, 12 0 ,6c^v';^xA.o 
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